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THE NEW JET BOAT EVOLUTION. 

A few weeks ago we gave an account of the new ex- 
perimental 100 ft. boat Evolution, which is to be pro- 
pelled by a high pressure water jet, and from which 
greatly improved results are expected by Dr. Jackson, 
the projector, and his friends. The propulsion of 
boats by expelling a jet of water from the stern is a 
very old idea and has often been tried, but heretofore 
with loss of speed as compared with the ordinary screw 
or wheel propeller. In all of these jet experiments, a 
large jet of water has been used at a comparatively low 
velocity. Jets varying from 5)^ feet area to 7}4 inches 
have been used. 

In this new boat, the Evolution, now nearly ready for 
trial in this harbor, the propelling jet of water is to be 
only three-fourths of an inch in diameter, delivered 
under the enormous pressure of 2,500 pounds to the 
inch. This is a novel and striking departure from the 
old methods. The builders confidently expect the 
new system will revolutionize the art of steam naviga- 
tion and render useless the employment of the present 
cumbersome forms of marine engines, propelling screws 
and wheels. That a tiny stream at high pressure 
should be more effective in propelling boats than a 
large stream at low pressure is generally denied by 
the best engineering authorities. The new boat has 
been constructed to work in almost direct contradic- 
tion to the theories and calculations of Rankin and 
other naval scientists. 

The following, by Mr. S. Alfred Varley, may perhaps 
be regarded as an explanation of the scientific basis 
upon which the new enterprise rests. 

"In the transmission of energy hydraulically, there 
is a loss of useful energy arising out of the fact that the 
energy has to move the vehicle of its transmission 
bodily, and this general law would seem to prevail in 
all oases, viz., the higher the potential, i. e., the greater 
the amount of energy to the weight of its vehicle, the 
more complete is the transmission. 

"As an example of what seems to be a general law, 
consider the transmission of energy mechanically by 
means of a long wire passing over pulleys and moved 
rapidly in alternate directions ; the overcoming the 
inertia of the wire and the pulleys, and the friction 
encountered, will consume energy. Let it be assumed 
the waste from the above causes equals 50 per cent of 
the energy, if the wire and the pulleys can be reduced 
to half their weight, the inertia and the friction will be 
correspondingly reduced, and 75 per cent, instead of 50 
per cent, would be transmitted. 

"The same general principle to that above 
mentioned, in reference to the transmission of energy 
by means of a wire, holds good with hydraulic trans- 
mission, and also with steam engines. 

" When energy is transmitted to a distance hydraulic- 
ally, the greater the amount of energy associated with 
the water moved, in other words, the higher the poten- 
tial or pressure employed, the greater the percentage 
of energy transmitted and developed as work at the 
distant station." 
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THE SCIENTIFIC MEETING AT TOBONTO. 

The American Association for the Advancement of 
Science proves itsoontinentaloharacter by occasionally 
crossing the line into Canada, and whenever it does so, 
it is sure of a hearty greeting. Nowhere has this im- 
portant society met with a more cordial welcome. To- 
ronto has 180,000 inhabitants, every one of whom be- 
lieves the Behring Sea to be an open sea and the 
British flag to be the most glorious of all national em- 
blems. And yet at the grand reception given to their 
guests, August 38, at the Pavilion in the Horticultural 
Grounds, they found a number of star-spangled ban- 
ners, which they alternated with their own with beau- 
tiful effect. This was all the more appropriate because 
every State in the Union and every Province in the Do- 
minion was represented in this scientific congress. It 
may be added that many of the master minds of the 
age were in attendance. 

Conspicuous on the platform were seven individuals 
who had been honored as presidents of the Association, 
namely. Professors Dana, Hall, Barker, Newton, Daw- 
son, Morse, and Mendenhall. In the absence of the re- 
tiring president. Major Powell, whose duties in connec- 
tion with the reclamation of arid lands detained him, 
the chair was taken by the venerable Prof. Dana, who, 
after brief remarks, surrendered it to the president- 
elect, Prof. Mendenhall, recently of the Rose Poly- 
technic Institute of Terre Haute, but now at the head 
of the United States Coast Survey. 

The Association was formally welcomed to Toronto 
by the mayor of the city, the Minister of Education, 
the Ohancellor of the University, and other dignitaries. 
To these the chairman replied. Of course these 
speakers could hardly avoid making some reference, 
mostly in a humorous vein, to the existing complica- 
tions between the two adjacent countries. 

But Prof. C. S. Hill, vice-president of the section of 
economics and statistics, made quite a sensation by his 
opening speach on the "Relations of the Canadian 
States and the United States." He thought it re- 
markable that the former people should not unani- 
mously desire aanexation to such a progressive and en- 



terprising people as ourselves. There can be but three 
Americas — north, central, and south ; and eventually 
there will be but one people from the Atlantic to the 
Gulf, bound by inseparable ties of language and con- 
sanguinity. He denounced strongly the policy of free 
trade as long as Canada remained a part of the British 
empire, and contrasted the bitter racial and religious 
antipathies existing under a cold monarchical sway 
with the obliteration of such rivaliies in a republic. 
And so he went on to prove conclusively that "there 
is no future for Canada but in union with the United 
States, which is to-day the first in industry, education, 
and wealth among the nations of the world " — all of 
which is doubtless true enough, but of a nature to 
provoke sharp criticism from the Toronto pres. 

The other opening addresses before the several sec- 
tions were on less exciting topics. Prof. Woodward 
addressed the section including mathematics and as- 
tronomy on the " Mathematical Tlieories of the 
Earth," as to its shape, size, constitution, distribution, 
of its mass, internal heat and secular cooling, crust 
movements, and sundry theories of cosmogony. Prof. 
Carhart, before the section of physics, reviewed the 
"Theories of Electrical Action." Electrical applica- 
tions increased so rapidly that only experts could keep 
pace with them, although they awoke universal 
popular interest. He expressed the hope that elec- 
tricity and magnetism might yet be obtained fiom sun- 
light. He gave a retrospective view of work done by 
electricians during 225 years, most of which period was 
barren. Maxwell's translation of Faraday's ideas into 
mathematical language, 16 years ago, marked an epoch. 
Nothing further seems to be necessary to prove the 
electro-magnetic theory of light than the astounding 
facts that electro-magnetic waves are reflected from 
the walls of a room, and that an iron post casts an elec- 
tro-dynamic shadow. Electricity annexes the domain 
of light and radiant heat. Henceforth, luminiferous 
ether must always have place in language describing 
electrical phenomena. 

In the section of anthropology, the opening address 
by Vice-President Garrick Mallery was an effort to 
show a strong similarity between the Israelite and 
Indian races. He discussed their ideas of religion and 
planes of culture, announcing the fact that revelation, 
which is usually claimed as antedating religion, is the 
last step in its evolution, being the point where the 
mind clings to faith as a final refuge from doubt, that 
is for so many the synpnym for despair. 

In the chemical section. Prof. Dudley, of Nashville, 
discussed "Amalgams." His paper was highly techni- 
cal. He asserted that work done hitherto on amal- 
gams was very desultory, zealous investigations be- 
ing usually out short with lame results, whereas it is 
vitally important for us to continue our own lines, 
as well as those begun by others, to legitimate con- 
clusions. 

"Protoplasm, or Living Matter," was the theme on 
which Prof. G. L. Goodale opened the biological sec- 
tion. He said that the term protoplasm was familar 
to all. He reviewed the history of researches as to 
cellular tissue from 1667 down to the present time. 
Cohn and Unger have shown that the protoplasm of 
vegetable cells was identical with what had been 
already observed in animal structure. Recent observ- 
ers have made fresh examinations throwing light on 
the mechanism of its movement and its mysterious 
power of spontaneous motion. 

rhe address before the section of geology and geo- 
graphy, by Prof. C. A. White, was on the North 
American Mesozoic, a subject he has made his special 
study. The rocks occur along the Atlantic and Pacific 
coasts as well as in the interior, and rest unconformably 
upon various formations. The Atlantic Mesozoic eon 
sists of a representation of the Upper Trias of Europe, 
the Upper Jura, and Middle and Upper Cretaceous. 

The Mesozoic rocks are so widely sejaarated that, as 
we go westward by way of the Gulf States, we find 
none till we face the 100th meridian. No Triassic rocks 
exist within the 30,000 square miles of Texas and the 
Indian Territory which some geologists say are wholly 
occupied by such rocks. The "red beds'' upturned 
against the Rocky Mountains, which by common con- 
sent have been referred to the Trias, and are several 
thousand feet thick, are non-marine and as a rule bar- 
ren of fossils. The evidence is meager to prove their 
Trissaic age. The break between that age and the 
Paleozoic of North America occurred while the living 
forms of the latter were far in excess of the former. 
Hence the Mesozoic limit must coincide with the earlier 
or later Trias. We are unable to designate closely its 
upper limit in the interior and Pacific regions, but in 
the Atlantic coast region it is where the marine Eocene 
rests on the Upper Cretaceous. The speaker in conclu- 
sion advanced certain propositions which involve the 
common methods of paleontologists, who assume to 
be able to determine precisely the age of any and all 
fossils without reference to stratigraphy, and who also 
use European classification as if it were of infallible 
application to all other parts of the world. The forma- 
tions of any given continent ought to be first inves 
gated with relation to each other, and afterward in 
correlation with those of other continents. 
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Major J. W. Powell's address as the retiring presi- 
dent (read in his absence by Prof. Gilbert) was heard 
by a vast audience convened in the Pavilion. It was 
on the " Evolution of Music — from the Dance to the 
Symphony." It was an hour and three-quarters long, 
and abounded in learning, wit, and poetry. Indeed, 
the remark was made by one of his illustrious prede- 
cessors, in whose footsteps he did not tread, that the 
address would have been more suitable for an associa- 
tion for the advancement of poetry than of science. 
Among the things said by Major Powell were these : 
The laws of biotic evolution do not apply to man. 
Human classification is by culture, and culture is the 
product of endeavor. Of this the evolution of music is 
an illustration. In it there is no survival of the fittest, 
for many a screaming soprano holds her own in opera, 
and many a wretched fiddler ranks as first violin in 
orchestra. No adaptation to environment, for many 
a choice musician comes from families where music is 
lightly prized, while thousands of dollars are vainly 
lavished on those that " have no ear." A Jenny Lind 
or a Nilsson will sing as sweetly in Louisiana as in 
Sweden. 

The fact is that music is the invention of mankind. 
There are four germs for the four fine arts. Fetish 
carving is the germ of statuary; tattooing of painting ; 
mythology of the drama ; and the dance of music. All 
art is symbolic. How did music grow ? The rhythm 
of motion became the rhythm of emotion. The rock- 
leaved bible of geology tells us of the sylvan man who 
moved in figures of harmony while his voice kept time. 
Then came stress. Then pitch. The egg of poetry 
was laid, and of melody; for they were both born 
of the dance chant. At last the child is emancipated, 
and music is no more chained to terpsichorean feet. 
Savages see mystery everywhere and people earth, air, 
and sea with gods, whose acts are presented in the 
drama. Even in civilized lands the highest and best 
men ponder the problems of creation ; and the mythic 
dramas of savage life become the oratorios of the 
Christian. Harmony is the combination of melodies ; 
and symphony is a sequence of harmonies. Science 
comes to make music sublime. Instruments are made 
that go beyond the limits of the voice and thus enrich 
all occasions. 

From the primitive fire-light dance come the folk- 
songs, cradle-songs, love-songs, war-songs, songs of 
patriotism and songs of Christian hope. Music thus 
comes to be the language of the soul as stirred by the 
glories of the universe. Is there a new music of the 
future? Science says yes. We know that music has 
been chained to form and imprisoned in the Bastile of 
musical intervals and guarded by the henchmen of 
dogmas. But a few great composers, like Wagner, 
have broken the chains, and burst the bars and killed 
the gaolers, and they sing their liberty in strains of 
transcendent music. 



THE SEWAGE DISPOSAL FKOBLEH. 

As cities increase in size, the problem of sewage dis- 
posal becomes a more and more difHcult one to solve. 
The English sanitary engineers, with a densely popu- 
lated country, including the largest city in the world, 
as a field for experiment, have probably performed 
more experiments on an actual working scale than 
have those of any other nation. Chemical treatment 
has been tried in an endless variety of forms. The 
ABC process, named from the initials of the sub- 
stances used in carrying it out, alum, blood, and char- 
coal, at one time had an extensive application. Now 
the tendency is toward the use of chemical salts alone, 
aluminum, iron, and calcium compounds being most 
in favor. Precipitation is assisted by the addition of 
comparatively small amounts of these salts, per- 
ehloride of iron, alum, milk of lime, and others being 
in use in various places. After treatment with chem- 
icals, the sewage is left at rest to deposit its solid mat- 
ter. The effort is to obtain the latter in as compact a 
form of " sludge '' as possible, and during its precipita- 
tion to deodorize the liquid portion, so that it may be 
disposed of without offense. 

The engineers interested in this problem seem to 
have had very Utopian ideals. Their object has been 
to dispose of sewage without offense and at the same 
time profitably. The first of these ends is easy of at- 
tainment, the latter is probably impossible to achieve. 
The great problem is how to separate liquid and solid. 
This once done, the solid can be desiccated and dispos- 
ed of as easily as ashes or any other form of refuse. 
The liquid can be used for irrigation. 

Where chemicals are not used, the separation can be 
effected mechanically. Upward and downward filtra- 
tion may be used in connection with and supplement- 
ary to settling in subsidence tanks. The trouble in 
purely mechanical treatment is the odor of the effluent 
water. A proper and sufficiently thorough application 
of chemicals only can remove the odor. The necessity 
of perfect deodorization is most felt in the case of 
towns and cities in the interior. Dilution is a great 
panacea for this trouble, but is only practical near 
large bodies of water. Inland cities have to produce 
asclearand innocuous a filtrate as possible. Mechan- 
ical filtration alone will not effect the desired result. 



In England the disposal of the effluent from filtra- 
tion or precipitation is conducted by irrigation to a 
very large extent. On the Continent the same system 
has been adopted, notably in the case of the city of 
Berlin. Overground irrigation upon plowed fields 
seems to be very effectual. In this country subsoil 
irrigation is used in an immense number of localities, 
principally by private houses and hotels, and meets 
with excellent success. 

The sludge or solid matter remains to be got rid of. 
The constant effort to make sewage farms profitable 
and to make sewage a source of revenue to the corpora- 
tions of cities producing or disposing of it, has to a 
certain extent caused an erroneous view to be taken of 
the matter. The conclusion is gradually forming in 
the minds of engineers that sewage sludge is of little 
value. The hopes so long entertained of putting it into 
a marketable form, so that it would be in demand as 
a fertilizer, seem doomed to disappointment. From 
many places the same story comes ; that sewage works 
are a source of expense, and that the sludge, fortun- 
ately very small in amount, is of practically very little 
or no value. In London the same attempt has been 
made to profitably dispose of the solid matter, but it 
has had no success. It was collected and pressed into 
blocks at a cost of 4s. 6d. a ton. In this form it could 
not be sold at even a nominal price. Farmers would 
have none of it. Pressing was abandoned, and some of 
it is now delivered in the wet state as compactly as 
possible into tank steamers. In this way some three 
thousand tons a week are carried beyond the Nore 
and are deposited in the German Ocean. The cost is 
put at 6d. per ton. This is by no means all of the solid 
matter of the London sewage. A great quantity still 
goes into the Thames, polluting its waters. In the case 
of a vessel that went down iu the river below London, 
some years ago, it was related that the death of some 
of the passengers was caused by the poisonous ex- 
halations from the water rather than by simple drown- 
ing. 

Sludge from a chemical precipitation works in the 
neighborhood of this city was recently tried upon a 
farm in comparison with ordinary manure. The con- 
clusion reached was that it was of more harm than 
good, and that the land without manure did better 
than that which received sludge alone. 

This, then, may be said to be the present aspect of I 
the sewage problem. Money must be spent to get rid 
of it. The efforts of engineers should be in the direc- 
tion of economical disinfection and deodorization ; 
profit should be out of the question. The problem is 
one of growing importance. If the facts above out- 
lined are realized, the problem will be more effectually 
grappled with than where the idea of sewage having a 
monetary value prevails. 



Albumen Tratisparencies. 

Transparencies by the albumen process are still un- 
surpassed by those of any other, and it is in this direc- 
tion that the process has mainly been employed since 
the introduction of collodion. The famous stereoscopic 
slides of the late M. Ferrier, made more than thirty 
years ago, are as good as, if not better than, any that 
are made now, notwithstanding all the modern im- 
provements in photography. Indeed, even now, albu- 
men transparencies are looked upon as the standard 
of perfection, for it is seldom that more is claimed for 
any process than that " it is nearly, or quite, as good 
as albumen " — never that it is superior. 

A glass plate, after being carefully cleaned, is coated 
with iodized collodion of a somewhat porous or rotten 
character. It is then washed in water to remove the 
ether, alcohol, and iodide. After draining, the iodized 
albumen is poured on and allowed to soak well into the 
film. The plate is then reared on end to dry. By the 
way, all these operations may be conducted in open 
daylight. .The collodion, it may be mentioned, acts 
purely mechanically, and takes no part in the forma- 
tion of the image. The plate, when dry, is sensitized 
in a silver bath, strongly acidified with acetic acid. 
Forty-five grains of nitrate of silver and forty-five 
minims of acetic acid to the ounce of water are the pro- 
portions usually adopted. The plate is then washed 
and again dried. The exposure is generally made by 
contact printing. In the earlier days of the process 
the development was by means of gallic acid, but the 
more modern method is with acid "pyro," used warm. 
After fixing in hyposulphite of soda the image is toned 
with gold to the color desired. 

The principal charm in albumen transparencies is 
the extreme brilliancy and transparency of the shadows. 
— British Journal of Photography. 



Xbe mexican Tuna. 

In the West American Scientist Mr. Edward Palmer 
writes entertainingly of the fruit of the opuntia, or 
tuna, as it is called in Mexico, where it forms the prin- 
cipal article of food for many of the natives during 
several months of the year. The tuna of the Mexicans 
must not be confounded with the opuntias found in i 
southern California and Arizona. Many valuable 
varieties of opuntia are found growing in the cactus 
belt of Mexico, and seeds of some of the most desirable \ 
were furnished originally by the United States Depart- i 
ment of Agriculture. When new varieties are produced 
by artificial crossing and selection, as great improve- \ 
nient may be expected as has been made with other 
cultivated fruits, but the different varieties now have 
no distinctive names. This cactus requires little care, 
and thrives on almost any soil, but it reaches its best 
condition on the table lands of Mexico. A piece of the 
plant laid on the surface of the ground will take root 
and grow ; it will endure considerable cold, and the 
most protracted drought only seems to increase the 
sweetness of the fruit. When gathered, the fine spines 
on the surface of the fruit must be removed, so that it 
can be handled without inconvenience. The skin is 
then removed, leaving the pulpy meat exposed in a 
most tempting manner. It is specially adapted to the 
breakfast table, having something of the watermelon 
flavor, with a suggestion of strawberry. Tuna is 
abundant and cheap in the market from June till 
November. It is finding its way along the frontier of 
the United States, and is already on sale in Jackson- 
ville and other Southern cities. — Garden and Forest. 



S!eyptlan Discoverlea. 

Before the Victoria Institute M. Naville recently 
gave an account of his latest Egyptian discoveries. 
The lecturer gave a description of his discovery of 
Bubastis, where he unearthed numerous inscriptions 
dating back to the Fourth Dynasty, among others 
some referring to Cheops, showing that he reigned over 
all Egypt, some to the invasion of the shepherds or 
hyksos, who, from some of their monuments found, 
were clearly highly cultivated, and came from Mesopo- 
tamia. Among their statues unearthed were two of 
Apepi, the Pharaoh of Joseph, also inscriptions in re- 
gard to the Pharaoh of the Exodus, and others of high 
interest. 



A Splder-Iiuiitliig Wasp.* 

Not long since, while I was enjoying a siesta on the 
porch, my attention was suddenly attracted by seeing 
a very large spider running up the body of a tree about 
ten feet away. The spider seemed to be very much ex- 
cited, and, after he had run up the body of the tree 
about six feet, he ran out on a side limb, and, after he 
had gone about eight feet out on this limb, he dropped 
off to the ground. No sooner had he struck the ground 
than he commenced a headlong flight through the 
grass of the lawn. After he had run about five feet on 
the ground, I saw a very large wasp, about two inches 
long, following the track of the spider on the tree. 
The wasp was running and flapping his wings in a 
nervous manner, but was not flying at all. In a few 
minutes the wasp arrived at the spot where the spider 
had dropped off, which, by the way, was about ten 
feet from the ground. Here the wasp became very 
much excited, and ran rapidly back and forth about a 
minute. Then he took flight, flew to the root of the 
tree, where I saw him at flrst, and ran up the track 
again. Soon he arrived at the jumping-off place, and 
again became very excited, running round and round, 
and flapping his wings nervously. Suddenly the wasp 
stopped, and appeared to be thinking. Certainly his 
actions bore out this conclusion, for he closed his wings 
and dropped off the limb, just where the spider had 
dropped. Arriving at the ground, he recommenced the 
search, and, after a few futile attempts, he struck the 
scent, and away he went, just exactly as a hound would 
have followed a deer. After running about ten feet on 
the ground, he overtook his prey. 

The spider either saw or heard his enemy coming, 
for, without waiting to be overtaken, he threw himself 
upon his back, with his feet in the air, and in this 
posture awaited the attack. The wasp lost no time 
in beginning, but, to my surprise, seemed to be some- 
what afraid of the spider. The wasp took to his wings, 
and would fly round and round the spider, and would 
iiow and then make a sudden thrust at him. The spi- 
der would, at these times, jump forward and seemed to 
be trying to catch the wasp. The wasp was too agile, 
however, to be caught. Suddenly the wasp made an 
attack, stung the spider, and in less than half a second 
the spider was perfectly dead. Electricitycould not 
have killed him quicker. The wasp, after satisfying 
himself that his prey was dead, sat on the grass near 
by and proceeded to rest himself, for his violent efforts 
had exhausted him. After resting about two minutes 
he approached the spider, and, after examining him 
critically with his antennae, straddled him, and pro- 
ceeded to bear him away. 

Just here I put in a say-so, and captured wasp and 
spider, and immolated both to my scientific curiosity. 
This occurrence would seem to show that the wasp can 
track by smell, and can likewise reason, else why did 
he drop from the limb ? I regret to say that I neglected 
to keep the spider and observe whether he had been 
really killed, or only put into the lethargic condition 
into which our dirt daubers put their spiders. 

I am not versed in entomology sufficiently to give 
the technical names of either wasp or spider. The 
spider was very large, his abdomen being about half 
an inch long. 

♦ By L. S. FrierBon, Friereon'B Mill, La., in JPajmlar Science Jfewa. 
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AN IMPROVED ROAD CART. 

A two-wheeled vehicle desifjned to greatly lessen 

the disagreeable jogging motion ordinarily imparted 

by the movement of the horse is illustrated 

herewith, and has been patented by Mr. E. W. Doo- 




DOOLITTLE'S ROAD CART. 

little, of Garden Grove, Iowa. By this invention 
short shafts, secured to the axle and supporting the 
seat, arepivotally connected with long shafts, springs 
being interposed between the long and the short shafts, 
and the lugs by which the pivotal connection is made 
have different apertures for changing the pivotal point 
to regulate the pressure on the springs. The latter are 
attached to the short shafts just back of the ends of 
the long shafts, on the ends of which they bear and 
are held in place by a hook-like iron strap. To a 
transverse beam connecting the ends of the short 
shafts are similar springs, which are connected at their 
other ends with the bent bars that support the plat- 
form or foot rest, these bars at the rear of the platform 
being bent upward and then rearward, where they 
carry the seat. The latter is slotted, and attached by 
bolt with thumbscrews, to allow for shifting it 
forward or backward as desired. The rear of 
the platform or foot rest is hung from the short 
shaft by means of a coil spring, such attach- 
ment being adjustable in different positions on 
the shaft by means of a ring bolt and thumb- 
screw, whereby the position of the spring may 
be changed according to the weight carried. 
The principle of this invention is also intended 
to be applied with a pole as well as with shafts. 
■»«•>» 



Electric Force In a Derrick. 

The Progressive Age relates an amusing exhibition 
of the magnetic force of electricity as given in Lynn, 
Mass., when seven workmen tried to remove a derrick 
against which an electric light wire was sagging. They 
grasped one of the guys and were unable to remove 
their hands. The foreman berated his workmen in 
the good old country fashion. He had never had ex- 
perience with electricity before, and was at a loss to 
comprehend what had so suddenly bewitched his men. 
Every one of them was hanging to the guy rope with 
the energy of desperation, yet powerless to move it. 
The foreman grasped a guy, and then the real state of 
the case came home to him. He, too, was transfixed. 
The electric current found him an excellent conductor, 
and ran down through him into mother earth. The 
affair, which had been very amusing, was fast getting 
serious, when the connection was as suddenly broken. 
The guy, which had made all the trouble, dropped 
away from the electric wires and the men were releas- 
ed. No serious consequences ensued. 



AN IMPROVED DRAWBRIDGE GATE. 

The accompanying illustration represents a draw- 
bridge gate which will close automatically upon the 
opening of the draw and will be raised toopen the way 
across the bridge when the draw closes. Thisinvention 
has been patented by Mr. Charles King, of New Lon- 
don, Ohio. To the under side of each end of the draw 
is secured a projection, which extends beneath the 
abutment, and upon the abutment, in suitable bear- 
ings, is mounted a rock shaft. This rock shaft is pro- 
vided with a standard, to which there is rigidly con- 
nected a bar or gate frame, adapted to form a barrier, 
there being also connected to the rock shaft a down- 
wardly extending curved lever, which extends into the 
path of the projection from the draw. When the draw 
is closed and the bridge open to travel, as shown in full 
lines in the sectional view, the projection from the 
draw is in engagement with the curved lever to hold 
the barrier or gate frame in raised position ; but on the 
opening of the draw the projection rides from beneath 



plate of the boiler, these pipes having downwardly 
opening apertures. The arrangement of the valve is 
such that by moving its lever into one of the notches 
in the segment, the water and steam from the boiler 
pass into the transverse pipes and are thrown down on 

1 




MICHELL'S BLOW-OFF COCK AND FIRE EXTINGUISHER. 

to the track over which the locomotive is passing, as 
shown in the illustration, while by moving the lever to 
another notch, when it is desired to use the device as a 
blow-off cock, the larger part of the water and mud will 
pass out through the front open end of the valve 
body. For further information as to this invention 
address Messrs. Geo. M. Dilley & Son, Palestine, Texas. 



AN IMPROVED DUMPING CAR. 
A car arranged to be dumped from the en- 
gine, by means of compressed air or steam, is 
illustrated herewith, and has been patented by 
Mr. Joel H. Gearhart, of Leadville, Col. The 
car body is hinged to the platform or truck, 
and beneath the platform, to one side of the 
center, is mounted a vertical cylinder in which 
works a piston having an outwardly extending 
stem to which there is hinged a connecting rod '^I- 

or link, the outer end of this link being hinged " i 

to the car body. In connection with the cylin- 
der are arranged two systems of pipes, a pipe 
from one system entering the cylinder above 
thej piston and one from the other system entering 
the cylinder below the piston, and these systems 
are connected with a compressed air reservoir carried 
by the locomotive, or with the steam supply. In the 
two systems are arranged valves, preferably such as 
employed with the Westinghouse automatic brake, 
whereby, on the admission of steam or compressed air 
to the bottom of the cylinder, the piston will be raised 





GEARHART'S DUMPING CAR. 

to tip the car body, as shown in the illustration, the 
car body being returned to its normal position by the 
admission of steam or compressed air to the top of the 
cylinder. Couplings are provided whereby any number 
of cars may be connected in such a system, and the 
engineer can dump the cars and return them to normal 
position while the train is in motion as well as when it 
is at rest. 



KING'S BRIDGE GATE FOR DRAWBRIDGES. 

the lever, and the weight of the bridge bar or barrier 
carries it down to the position shown in dotted lines, to 
close the bridge to travel. A prop is provided on which 
the extended end of the bar or barrier rests when in 
position across the roadway, such a gate being ar- 
ranged in connection with each end of the draw. 

^ 4 » > » 

AN IMPROVED BLOW-OFF COCK AND FIRE 
EXTINGUISHER. 
A device to be used on locomotives for cleaning the 
boiler, and at the same time serving to sprinkle wooden 
structures in the track, such as bridges, ties, trestles, 
etc., to prevent their being set on fire, is illustrated 
herewith, and has been patented by Mr. Lucius E. 
Michell, of Palestine, Texas. The device, shown in sec- 
tion in Fig. 1, is preferably secured to the lower part 
of the front end plate of the boiler, and has a 
valve body provided on its inner end with a 
valve seat leading to a longitudinal central 
opening. An inwardly opening valve is held 
on the seat, and has wings extending inward 
into the central opening, the inner ends of the 
wings being connected with a central valve 
stem, carrying a piston sliding in the central 
opening. The outer end of the piston rod is 
pivotally connected with an arm secured on a 
shaft mounted to turn in suitable bearings on 
the front plate, as shown at 3 in the main fig- 
ure. On this shaft is also an upwardly extend- 
ing lever carrying near its handle end a catch 
adapted to engage a notch formed in a seg- 
ment projecting from the front plate of the 
boiler. In the valve body is an annular cham- 
ber connected at its bottom with a hollow offset, 
from the ends of which extend pipes in opposite 
directions across the lower part of the front end 



AN IMPROVED ROOFING TANK APPARATUS. 
An apparatus especially designed for transporting 
tanks or kettles for melting tar or other sub- 
stances employed in roofing or sheathing build- 
ings is illustrated herewith, and has been pat- 
ented by Mr. Charles Burkelman, of No. 33 Sul- 
livan Street, New York City. The apparatus 
includes a main four-wheeled truck, with its 
rear axle bent downward at the center to per- 
mit of the entry of a tank or kettle, for which 
there is an opening made in the rear part of the 
truck platform, there being a removable tail 
board to be applied after the tank is in place 
on the truck. The tank is supported at the 
place of use by a detachable truck, the bed of 
which has a general triangular form, and is sus- 
tained on a skeleton frame by two wheels at 
the front, and at the rear by a pilot wheel 
journaled in a bearing swiveled to a bracket 
bolted to the narrow end of the triangular 
frame. The bed is made of metal plates turned 
upward and inward at their ends to form hooks 
adapted to receive a flange formed at the bot- 
tom of the tank. The main truck is to be 
backed on to or around the detachable truck 
containing the tank, the main truck platform 
being cut away at each side of the opening 
for the tank to permit of its easy entrance. Four 
separate planks are provided to close this opening, 
and foTm a continuous platform, so that the truck 
can be used for general work when desired, these 
planks being also used as a re-enforce to the main 
truck platform to help sustain the tank in posi- 
tion for transportation, the tank having near its top 
opposite side flanges which rest on top of the planks. 
To lift the main truck platform and tank, when the 
latter is to be moved, the truck axle is utilized as a 
resistance piece or bar. Screws with threaded nuts 
are secured to the platform over the rear axle, and are 
stepped in recesses of metal foot blocks shackled to 
the horizontal end parts of the axle, these screws being 
preferably operated from either side of the truck by 
chain wheels in connection with a transverse shaft 




BURKELMAN'S PORTABLE ROOFING TANK AFPAaAIUS.. 
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sustained in bracket bearings bolted to the truck plat- 
form. Both ends of the transverse shaft are squared to 
receive the eye of a crank for turning the shaft and 
operating the screvps to raise or lower the truck plat- 
form. The screws will ordinarily be turned to lift the 
platform and tank from three to five inches, or suffi- 
cient to take up the depression of the truck springs 
from the weight of the tank, when the detachable 
truck may be rolled out from under the tank and 
placed on the main truck. 



» « » I » 



EHEOSTAT AND RESISTANCE COLUMN,* 
Besides the carefully constructed resistance boxes 
used in making electrical measurements, the electrician 




Fig. l.-GEEMAN SILVER RHEOSTAT. 

requires adjustable resistances for heavy and lightcur- 
rents, which need be only approximately accurate. 
These instruments are also a necessity to the electro- 
plater and to users of dynamos and batteries gene- 
rally. 

Fig. 1 illustrates a simple rheostat for heavy currents. 
It is designed to be introduced into the field 
magnet circuit or the external circuit as cir- 
cumstances may require. 

This rheostat consists of a series of Ger 
man silver spirals arranged in a circle, begin- 
ning at b and ending at c. The lower end 
of the first coil is connected with the upper 
end of the second, the lower end of the sec- 
ond is connected with the upper end of the 
third, and so on throughout the series. 

On the top of the wooden frame which 
supports the spirals is arranged a switch 
formed of a series of brass or copper blocks 
arranged in a circle and separated from 
each other by a space, and a swinging arm 
pivoted at the center of the box and carrying at its free 
end contact springs adapted to press upon the blocks. 

The block, a, is isolated from the other parts of the 
rheostat, and serves as a rest for the switch arm when 
the circuit is open. The block, 6, is connected electri- 
cally with upper end of the first coil, and the next 
block is connected with the top of the second coil, and 
through the straight wire with the lower end of the 
first coil. The spirals are all connected in this way. 

The rear binding post is connected with the pivot of 



springs carried thereby are made to touch one block 
after another, thus introducing more resistance with 
each additional coil included in the circuit. 

The first coil thrown into the circuit should be of 
heavy wire, say No. 14 or No. 16, and the second, third, 
and fourth should be somewhat smaller. The wire of 
the entire series of coils might be graduated to ad- 
vantage if the various sizes required are available. 

The resistance of German silver wire is about ten 
times that of copper. If German silver wire cannot be 
conveniently procured, iron wire may be substituted. 
In this case the coils will have to be longer. 

Eisenlohr's column of resistance, shown in Fig. 3, is 
inexpensive and very convenient. It consists of a cyl- 
inder of mahogany or other compact wood, having six 
or more grooves cut in it. The cylinder is saturated 
with paraffine or varnished with shellac, and the spaces 
between the grooves are bound with brass bands. A 
little brass bar, turning on a screw, is made to extend 
from one ring to the other, as shown. These bars are 
slightly bent so as to press with some force upon the 
bands. Covered wire of a known resistance is wound 
in these grooves, the shortest length containing the 
given unit once or an even number of times. 

The length of the coils of wire in the successive 
grooves increases from 1 to 6 ; the ends of each wire are 
soldered to the two nearest bands, the upper band be- 
ing connected with the screw, a, and the lowest with 
b. When this column is inserted in a circuit, the cur- 
rent passes from one ring to another through the bars, 
whose resistance is inconsiderable, but when one of the 
bars is turned aside, as shown in the engraving, the 
current passes through the intervening coil. 

Coils of approximately 1, 3, 3, 6, 13, and 34 ohms re- 
sistance may be made by winding copper wire of the 
sizes and lengths given in the successive grooves as 
follows : 
Ohms. Ft. Ohms. Ft. 

1 37!^ No. 84 Am. W. G. 6 56 No. 30 Am. W. G. 

2 75 No.24 " " 18 70i^No.32 " 

3 28 No.30 " " 24 1401^ No. 38 " " 

4 37MNO.30 " 



AN IMPROVED OIL CAN, 
The accompanying illustration represents what is 



parts of machinery difficult of access, where the engi- 
neer or machinist frequently has to waste oil, when 
using the ordinary cans, in order to reach the parts 
desired. Also on the removal of the pressure from the 
push stem the flow of oil instantly ceases, the amount 




CARSON'S ARC LAMP. 

[fob I>F,.«;CKII'T1(>N SEE TAliE l&l,] 

of oil remaining in the tube being held there ready to 
drop immediately when the tube is again pressed, 
thereby effecting a great saving of time. The oval 
shape in which the can is made is said to give general 
satisfaction, and they are regularly manufactured of 
the best charcoal tin, although special sets are made to 
order of brass or other metals. 





RESISTANCE COLUMN. 



the switch arm, as indicated by the dotted line, and 
the one at the front of the frame is connected with the 
block, b. 

When the swith arm is on the block, a, the circuit is 
broken ; when it is on the block, 6, the current passes 
from the farther binding post to the switch arm, thence 
through the block, 6, directly to the first binding post 
without passing through any of the coils. When the 
switch arm is placed on the next block, the current 
passes downward through the wire connected with the 
lower end of the first coil, then upward through the 
coil to the block, 6, thence to the binding post. 

By moving the switch arm forward, the contact 



* From ** Experimental Science," 
Munn & Co. publishere. New York, 



by Geo, M. Hopkins. In press. 



THE RATI PATENT OIL CAN. 

styled the "Perfection" oil can, of the Rau Patent Oil 
Can Company, Nos. 43 and 44 Michigan Street, Chicago, 
111. It is designed to save the time of the engineer and 
the mechanic using it, and to absolutely prevent any 
waste of oil. The construction of the can will be read- 
ily understood from the view given, the interior being 
shown within the broken-away lines, while the thumb 
piece by which the valve is operated is shown in the 
small view. The practical operation of the can is based 
upon the well known fact that, owing to the normal 
air pressure, the flow of any liquid from a closed vessel 
is almost entirely dependent upon the simultaneous 
admission to the vessel of a volume of air equal to that 
of the liquid discharged. Without such coincident 
admission of air, it would require a pressure of from 
fourteen to fifteen pounds per inch to force the liquid 
out of a closed vessel. In this can the admission of air 
to the interior of the can is effected by air holes in the 
push stem, by which the lever is operated to open a 
valve covering the inner end of the spout. The valve 
is mounted upon the end of a lever pivoted upon a 
center rest, the valves being made of polished brass, 
white metal, or leather, as preferred, or brass faced 
with leather, and are absolutely air tight, so that the 
instant the thumb pressure is removed from the but- 
ton on the push stem, not a drop of oil can escape. The 
valve is firmly held to its place by lateral springs, made 
of a single piece of fine piano wire, coiled around the 
outer ends of the center rest for valve lever, the valve, 
the center rest, and the valve lever being all carefully 
grooved and fitted, so that the operation will be per- 
fect and there will be no side motion lost. The end of 
the lever connecting with the valve is so made that no 
pressure is put on the rivet, the lever itself resting on 
the valve, and not on the rivet, when the can is closed, 
and should the valve become detached, it could not 
rest on the valve seat. The spring upon the push stem 
is of brass spring wire, so gauged and tempered as to re- 
tain its elasticity in any position, and it has a play of 
five-eighths of an inch, thus giving a similar play to the 
valve to allow of a full flow of oil when the stem is 
pressed down. With this can, no matter in what posi- 
tion it is held, the oil does not flow until the push stem 
is pressed down, affording great advantage in oiling 



IMPROVED LOCK AND SHACKLE FOR RAILWAY 

SWITCHES. 
The device illustrated herewith is designed to pre- 
vent the possibility of switches to sidings being left 
open by switchmenand train hands, providing for hold- 
ing the operator at the switch until it is moved to a po- 
sition to open the main line. This invention 
has been patented by Dr. William H. Caine, 
of Stillwater, Minn. The switching rails are 
connected by a tiebar that leads to a crank 
on the target rod, the latter being supported 
by a switchstand having an operating lever 
formed with a folding handle adapted to 
enter recesses in the table of the stand. 
Beneath the stand is a box or case, prefer- 
ably of .sheet metal, into which the lower 
end of the target rod extends, where it is 
connected to a disk having a notch or recess 
in its peripheral face. In connection with 
the disk is arr.inged a vertical locking bar, 
with a key adapted to enter the recess in the 
disk, the lower end of the bar being pivotally connect- 
ed to a lever. This lever is fulcrumed horizontally in 
the case, its other end being connected to a vertical 
plunger, on one end of which is a spring abutting 
against the bottom of the case, the upper end of the 
plunger extending through the top of the case and car- 
rying a step or platform. At each side of the plunger 
are pivoted shackles, with inwardly extending arms, 
and jaws which close as the plunger is depressed, and 
open as it rises. To open the way to the siding, the 
switchman places his foot on the step, when the de- 
pression of the plunger causes the shackles to grasp his 
ankle, and the simultaneous lifting of the locking bar 
at the other end of the horizontal lever lifts the key 
out of engagement with the disk connected with the 




(CAINE'S SAFETY LOCK AND SHACKLE FOR SWITCHES. 

lower end of the target rod, when the switch rails may 
be turned, and may be locked in such position by turn- 
ing the handle of the operating lever downward to en- 
ter a recess in the table of the stand. The shackles 
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wiH thus be locked upon the ankle of the switchman 
until the switck rails are again moved back to a posi- 
tion to open the main line, when the key of the verti- 
cal locking bar again enters the recess in the disk con- 
nected with the target rod, the spring forcing the 
plunger rod up, and the shackles opening to release 
the switchman. 



NEW ABC LAUF. 

The most prominent feature of all modern lamps is 
tlieir vertical height, and yet where a lamp is required 
to burn all night this height is insufficient to permit of 
using carbons long enough for all-night illumination. 
In such lamps two pairs of carbons are used, one pair 
being burned until exhausted, when the other pair is 
automatically switched into the circuit, thus necessi- 
tating the adjustment of two carbons, and involving 
a serious waste iu the way of carbon stubs. 

The accompanying engraving shows a lamp recently 
invented by Mr. R. D. Carson, of Philadelphia, Pa. In 
this lamp a great length of carbon is contained in a 
small space, thereby permitting of the construction of 
a compact and symmetrical lamp which will burn 
throughout the night without the necessity of employ- 
ing two pairs of carbon rods and shifting mechanism 
for transferring the regulator from one pair of carbons 
to the other. 

Owing to its compact form this lamp is well adapted 
for indoor lighting. It has the advantage over the 
ordinary arc lamp in forming the arc in a horizontal 
plane, with nothing below the luminous point to ob- 
struct the light. Its small size permits of making it 
very ornamental, and the length of its carbons renders 
it unnecessary to renew them oftener than once in two 
or three evenings, unless the lamp is used for all-night 
illumination. The vertical height of 
tlie lamp permits of using it in places 
where lamps employing ordinary 
straight carbons would be inadmis- 
sible. 

The lamp is arranged to hold two 
curved carbon rods at an angle in rela- 
tion to each other. Fig. 1 shows the 
complete lamp in operation, and Fig. 2 
is an enlarged detail view of the inte- 
rior of the lamp and the carbons, show- 
ing the arrangement of the regulating 
mechanism. The solenoid in this lamp 
is composed of two parts, the outer one 
being of coarse wire and arranged in 
the main circuit, the inner part being 
made of fine wire and connected in a 
shunt around the arc in the usual way. 
The two coils of the solenoid are con- 
nected so as to produce opposing effects 
upon a soft iron core. 

The core carries a plate which sup- 
ports a friction disk by means of 
springs, and a prolongation of the core 
carries a pinion which engages the 
berel wheels on the carbon-supporting 
shafts. When the current is normal, 
the friction disk is carried upward by the movement of 
the core as it is drawn into the solenoid, thereby bring- 
ing the friction disk into contact with a frictional sur- 
face upon the lower end of the solenoid. This holds 
the carbons in a fixed position until the arc lengthens, 
when a greater proportion of the current goes through 
the fine wire of the solenoid, thus neutralizing the 
effect of the coarse wire coil, releasing the friction disk, 
and allowing the carbons to approach each other by 
their own gravity. 

As soon as the resistance of the arc is reduced, the 
amount of current passing through the fine wire is 
diminished, when the current in 1 he coarse wire of the 
solenoid draws the core up and checks the movement 
of the carbon rods by frictional contact of the disk 
against the frictional surface of the solenoid. When 
the carbons are in contact, the arcis formed by the up- 
ward movement of the core of the solenoid after the 
friction disk is in firm contact with the lower end of 
the solenoid. 

The core is provided with spiral ribs which are ca- 
pable of sliding through slots in the friction disk, so 
that after the latter comes to rest, the further upward 
movement of the core causes it to turn sufficiently to 
separate the carbons and form the arc. 

Further information regarding this compact and sim- 
ple lamp may be obtained by addressing Mr. R. D. 
Carson, Zoological Garden, Philadelphia, Pa. 



about eleven cents per pound at the mills at Bio 
Grande do Sul. The retail price of one meter of brown 
sheeting, smoothly and evenly woven, of a weight per 
meter of 240 grammes, and of a width of 33 inches, is 
16 cents. The price of the heavy cottons is about the 
same figure, but their breadth is less than that of the 
sheeting. The mills at Rio Grande do Sul are very 
prosperous. Last year they made improvements on 
extensive scale, and yet were able to pay the share- 
holders a dividend of sixteen per cent. At present 
the United States are very successful in supply- 
ing bleached and brown muslins and double width 
bleached cotton sheetings. The price of the last men- 
tioned class of goods is about seventy cents per yard, 
and this limits their sales, being considered too high. 

■^ < » I •i 

LAUNCH OF THE PHILADELPHIA. 
This, the fourth of the new steel war vessels built 
by the Messrs. Cramp for the U. S. government, was 
launched from their shipyard at Philadelphia on 
Saturday, September 7. She was authorized to be 
built by the act of March 3, 1887, and the limit of cost 
fixed at $1,500,000, but the contract was let to the 
Messrs. Cramp, with special modifications from the 
original specifications, for $1,350,000. The law pro- 
vides that she must exhibit a maximum speed of 
at least nineteen knots per hour. For every quarter 
knot in excess the contractor is to receive a pre- 
mium of $50,000, and for every quarter knot of de- 
ficiency he is to suffer a deduction of $50,000. The 
Navy Department has prescribed a run of four 
hours at mean low draught for the speed test. Ac- 
cording to the contract, the Philadelphia should be 
completed on October 27 next. This cannot be ac- 
complished, but she is well advanced for a ship just 




Cotton Manufacture In Brazil. 

The manufacture of heavy brown cotton goods in 
Brazil is developing gradually and successfully, says 
Industries. Even now both Great Britain and the 
United States of North America are considerably in- 
jured in their sales of such goods. It is feared, when 
the manufacturers in Brazil have attained a little more 
skill and perfection in this industry, that their goods 
will drive all others out of the native market. And 
this observation applies almost equally to all other 
kinds of cotton products. The raw material in use in 
the empire is brought from Pernambueo, and costs 



THE NEW TJ. S. CRTTISER PHILADELPHIA. 

off the ways, and the enginu shafting has been put in 
place. The San Francisco, a sister ship now being 
built at the Union Iron Works, San Francisco, which 
should be completed one day earlier, will probably be 
launched about a month hence. 

In the Scientific American of August 10 will be 
found an illustrated description of the Philadelphia, 
showing the several stages of her construction. 

» « « > » 

Tlie Pbotograpblc Convention in Ijondon. 

The photographic convention of the United King- 
dom meets in London this year. An exhibition of 
photographic apparatus and photographs is now being 
held at the St. James' Hall in Piccadilly ; excursions 
are being made daily to places of interest in or near 
London. 

The photographic exhibition appeals as well to the 
general public as to the professional or amateur photo- 
grapher. Upstairs in the balcony is a very fine and 
representative collection of "pictures" — photographic 
portraits of more or less pretty women, pictures of 
babies, interesting landscapes, historical buildings, etc., 
etc. Below, on the floor of the hall, are exhibited ca- 
meras.lenses, and plates, negatives of historical interest, 
enlarged pictures, chemicals, and the rest. As to the 
former, we may mention that it includes photographs 
by such well known artists as Friese Greene and Byrne 
& Co., of Richmond, as well as some interesting "pla- 
tinotypes" by Keene, of Derby ; among the latter is 
found apparatus from every well known optician and 
photographic chemist in London. 

Being anxious to discover the objects and aims of the 
convention, a representative of The Pall Mall Gazette 
waited upon the president, Mr. Andrew Pringle, who 
was good enough to afford him a brief interview. 

"This is the jubilee of photography, is it not?" 
asked the representative. 

"Yes," replied the president. "It was just fifty 
years ago that the first account of Daguerre's process 
was published in France. Daguerre, as you may be 
aware, used by way of sensitized plate a plate of 



silver which had been exposed to the vapor of iodine. 
The coating of iodide of silver thus formed was acted 
upon by the light in much the same way as the dry 
plate or stripping film of the present day." 

" That was the beginning of all things, then, was 
it?" 

" By no means. Previous to that — in January of the 
same year — Fox Talbot's process was given to the 
Royal Institution and to the world by Faraday. In 
the same month, Talbot read a paper on 'photogenic 
drawing' — so he called his new process — before the 
Royal Society. Talbot employed the chloride of silver, 
which he made by dipping the medium used, first in a 
solution of sodium chloride, or common salt, and then 
in a solution of silver nitrate. We do not claim that no 
photograph was produced before 1839 ; on the contrary, 
we know that Wedgewood and Sir Humphry Davy 
produced some long before. But they could not fix 
the fieeting image ; a few hours of bright sunlight 
caused it to vanish without recall. In 1819, Herschel 
successfully employed the sodium hyposulphite for fix- 
ing ; Talbot used it in 1839, and finally tried to patent 
it in 1841, but failed." 

" So this is why you speak of 1889 as the jubilee year 
of photography ?" 

" There is yet another reason. In 1839 Mungo Pon- 
ton discovered the action of certam chromates upon 
gelatine. That gave rise to numerous processes, and 
is also the basis of an immense number of the photo- 
mechanical printing processes now in vogue. The 
first undoubted record of the use of a gelatine emul- 
sion is that of Harrison, in 1868. He did not persevere 
in his labors, however, but left them to be taken up 
by Dr. Maddox in 1873. Maddox perfected the gela- 
tine bromide process, which, with certain alterations 
and improvements, has been in use 
ever since." 

" One may take it, I suppose, that 
great advances have been made since 
the tentative efforts of Daguerre and 
Fox Talbot fifty years ago ? " 

"Yes; but the advances have been 
made not so much in the direction of 
results — though these, of course, are 
remarkable — as toward the conve- 
nience and rapidity with which these 
results are obtained." 

" What about the future ?'' 
" Well, our great aim at present is 
to devise some method by which pho- 
tography may be able to render in 
monotone the visual brightness of cer- 
tain colors of the solar spectrum. For 
example, the deeper blues — indigo, 
violet, etc. — are largely used by paint- 
ers to represent the darker shades of 
a picture. These colors, however, con- 
stitute the actinic rays of the solar 
spectrum ; they have a more powerful 
action than any other upon the ordi- 
nary sensitized plate ; consequently, 
they come out in the photograph 
pretty much as if they had been white. We want 
photography to be orthochromatic, or color correct ; 
and I may tell you that our aim is so far within our 
reach that plates have been prepared which prove to 
be more sensitive to the yellow rays than the blue." 



American Association for the Advancement of 
Science. 

At the session of this association recently closed at 
Toronto, Canada, the following officers for the ensuing 
year were unanimously elected : President — George L. 
Goodall, Cambridge, Mass. ; Vice-Presidents — S. C. 
Chandler, Cambridge, Mass., mathematics and astron- 
omy ; Cleveland Abbe, of Washington, physics ; R. B. 
Warder, Washington, chemistry; James E. Denton, 
Hoboken, N. J., mathematical science and engineer- 
ing ; John S. Brauner, Little Rock, Ark., geology 
and geography ; C. 8. Minot, Boston, biology ; Frank 
Baker, Washington, anthropology ; J. R. Dodge, 
Washington, economic science and statistics ; Perma- 
nent Secretary — F. W. Putnam, Cambridge, Mass. ; 
General Secretary — H. 0. Bolton, New York ; Secretary 
of Council — James Landon, Toronto ; Treasurer — Wil- 
liam Tilly, Mauch Chunk, Pa. 

The association will meet next year at Indianapolis, 
on the third Wednesday in August. 



The Pittsburg Commercial Gazette says : Few per- 
sons are aware that an aluminum-making plant is now 
in full operation in this city. This industry was es- 
tablished here during the winter by the Pittsburg 
Testing Laboratory Company, and has proved a de- 
cided success. The product is obtained by a process of 
which electricity is a great factor. 

About fifty pounds of aluminum metal are produced 
daily. It is worth about $4 per pound, and this is a 
very large single output when compared with the pro- 
duct of the factories in other parts of the world. The 
material is used for various purposes. It has taken the 
place of silver leaf in sign painting, and in that par- 
ticular has proved a great success. 
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THE HAKLEU BIVEB AQUEDUCT TUNNEL AND ITS 
AFFBOACHES. 

When the subject of crossing the Harlem River by 
the proposed new aqueduct was considered, various 
means were discussed, one of them that of a viaduct, 
similar to High Bridge, and while it was believed that 
of the two methods the viaduct was thought to be the 
most costly, it was not so much on the score of economy 
as on that of safety that the method of a siphon tun- 
nel was preferred. 

Our first cut shows a longitudinal section of the tun- 
nel and the shafts which were the base of operations 
during the long months of construction. The sections 
shown seem to be two in number, the upper one in 
coming to a stop at crevice in the river bottom, and the 
lower one running entirely across. Before the upper 
section was started, soundings were talien in the river 
bottom, and the indications of a firm bottom seemed 
conclusive. After the tunnel had been driven quite a 
distance, the roof appeared wet and heavy, and water 
seams became more and more troublesome. Prior to 
this the drill had been run down, with courses crossing 
from both sides of the river, so as to determine, if pos- 
sible, the feasibility of going ahead. The indications 
from the drill were more encouraging than the work 
directly in hand ; but it was thought best to persevere, 
as the enormous expense of sinking the shafts deeper 
was fully realized. So the upper tunnel was pushed 
ahead from the south side until the water came in such 
quantities, not from a crevice, as our artist has with 
some license suggested, but from innumerable small 
openings in all directions, that finally became too great 
to be successfully resisted. A strong bulkhead was 
then built in the upper tunnel, and the shaft known as 
No. 25 was sunk to a depth of 307 feet below mean high 
water. At the point indicated in the cut it had reached 
a depth of 157 feet. It was, therefore, finally put down 
J50 feet deeper. The distance from center of shaft 24 
to that of 25 is 1,812 feet, and the internal diameter of 
the tunnel, which was circular in section, was 10 feet 6 
inches, with an area of 8659 square feet. This shaft is 
the deepest one on the new aqueduct, and altogether 
its depth amounts to 419fV feet. The pressure of the 
water on this part of the tunnel is enormous, and the 
circular form is chosen because of its greater resistance. 
We have been informed that a steel shell made of riv- 
eted segments will be built as a lining to the brickwork, 
to add material resistance to this pressure. For some 
time experiments have been making, looking to the dis- 
covery of a substance with which all the circular sec- 
tions of the new aqueduct may be lined, so as to di- 
minish the great loss of water due to the perviousness 
of brickwork. It has been found, after repeated tests 
of many alleged superior washes, paints, gums, etc., 
that a thin coating of neat Portland cement of good 
grade, so thin as to be put on with a brush, is the most 
effective. We understand that these experiments are 
still going forward, and that no final report with recom- 
mendations has yet been made. 

When shaft 25 is completed, it will be of a twofold 
character. It will be divided by a brick wall into two 
separated shaft chambers, one the aqueduct shaft and 
the other the pump shaft. In the latter will be con- 
structed two inverted arches, the first one about 47 feet 
below the roadway, and the second one 16 feet lower. 

Our second cut shows the operation of building a 
pair of inverted arches. The object of the lowest one 
is to resist any sudden upward pressure of water that 
may arise, and the upper is to re-enforce the lower one. 

Passing from shaft 23 to 24, a point of striking inter- 
est is shown in our sketch, figured 3 and 4. Looking 
at Fig. 1 again, on the right hand, a jog or offset is 
shown in the vertical continuance of the shaft. Hori- 
zontally, it becomes a turn in the course, and it was 
done, we believe, in the hope of getting better ground 
to work in. This hope proved delusive, and it is now 
believed that it would have been better to have gone 
further north and sunk the shaft directly down, as an 
offset in a shaft of this character interferes with pump- 
ing or lifting. In the opening to the left the entrance 
to the lower shaft is seen. This jog in the course of 
the shaft is due, not to the reason assigned above, but 
to bad engineering. The alignment of the siphon tun- 
nel deviated so much from its proper direct course as 
to make the turn horizontally necessary, as the siphon 
leg was progressed from the south northward entirely 
beneath the river to what was supposed to be its inter- 
section in a vertical plane. Having ascertained the 
true position of the tunnel below, shaft 24 was turned 
and then driven down to meet it. This turn in the 
shaft necessitated two lifts to remove the excavated 
material, and also imposed the burden of emptying the 
siphon upon shaft 25. 

In the fifth sketch is a view of the pump and aque- 
duct shafts, with four-foot blow-off pipe connections 
with a gate house. The blow-off pipes, which primarily 
are the outlets when the tunnel is to be emptied, also 
add to the safety of the shaft by providing means 
of relieving it of an excess of pressure should such ever 
occur. 

The pump shaft is provided for the purpose of 
emptying the section of the tunnel between shafts 24 
and 25 whenever a necessity tov so doing may Qeeur. 



To this end great cylindrical iron buckets have been 
constructed, capable of lifting 1,350 gallons at once. 
They are shown in our sketch. The advantage of these 
huge buckets over pumps is as follows : The siphon 
will be emptied and cleansed out not oftener probably 
than once in nine months or a year, and this operation 
will occupy but a small interval of time. They are 
operated either by windlass or by a pony engine wind- 
ing a cable about a drum. Attached to the cable, they 
are ready for instant action. Pump action is found 
serviceable only where there is some degree of con- 
stancy; irregular work promotes rusting of parts and 
damage to the operating machinery. The buckets are 
of the simplest construction, being made of boiler iron 
sheets of a cylindrical form and bolted together at the 
joints. 

The reason assigned for sinking the shafts to such a 
great depth was that the bad character of the ma- 
terial made it necessary. This would be a sufficient 
answer if it were not true that much more difficult 
ground had been successfully tunneled by means of 
the freezing process. Why this process was not tried 
has not been successfully explained, the plan followed 
having added greatly to the expense of the whole un- 
dertaking and constituting one more addition to the 
sum of bad engineering. 

The special provisions pertaining to the execution 
of the work are of the most approved character. All 
brick masonry shall be laid to a line, with the beds in 
the line of the radii of the curves and with joints not 
exceeding li inch for either face or arch work. The 
inside faces of the joints shall have all the joints 
cleaned off, pointed, and left in a neat condition. The 
mortar and cement requirements are fully up to the 
standards established in this great work. In regard to 
the tunnel lining, the provisions of the contract call 
for cast iron rings 2}4 feet long, measured along the 
axis of the tunnel. The rings will be composed of ten 
pieces, put together by bolted flanges. The joints will 
be made with strips of lead, three inches wide and 
one-quarter of an inch more or less in thickness. The 
open horizontal joints on the interior face are to be 
filled with rust joints. All pieces to form rings are to 
be so formed as to be interchangeable. The joints be- 
tween rings will be hub and spigot joints. 

Shaft 25 was begun March 21, 1886, and sunk to a 
depth of 385 feet below river level, or the point at 
which the siphon tunnel started northward, July 1, 
1887, or one year and four months. The siphon tun- 
nel began August 1, 1887, and progressed as far as the 
vertical alignment of shaft 24, a distance of 1,312 feet, 
February 9, 1889, or about one year and six months. 
These figures do not give any basis for calculation as 
to the rapidity of excavation. Shaft 25 was begun 
March 1, 1886, and 261 feet had been excavated up to 
October 30, 1886. Time occupied 7 months and 29 days. 
Subsequent progress was delayed for reasons other 
than that of necessity, and are not to be considered in 
such an estimate. 

The work under the Harlem and its approaches is 
no doubt the most difficult work undertaken on the new 
aqueduct, and from an engineering point of view per- 
haps the most unsatisfactory, either in its installation 
or economical execution. 



Classiflcation of Patents of Xlioinas A. Edison. 

Tblbsraphy. — Printing and automatic, 52 ; chemi- 
cal and perforating, 34 ; perforating machines, 6 ; 
chemical stock printer, 1; multiplex, 17; relays, 8; 
switches, 2 ; phonoplex, 3 ; induction relay tel., 2 ; 
acoustic, 2 ; amr. and ind. signal app., 4. 

Electric Lights. — Incandescent lamps and manfr., 
104 ; arc lamps, 4. 

Distribution. — Systems of regulation and indicat- 
ing devices, meters, sockets, switches, 66. 

Generation. ^Dynamos, motors, 3 ; transmission of 
power, 54 ; regulation, 50. 

Railways— Electric motor and tracks, 8. 

Conductors, Underground and Overhead, 3. 

Tklkphones. — Transmitters and receivers, 32. 

Batteries, Galvanic and Secondary, 3. 

Phonograph, 21. 

Orb Milling, 4. 

Miscellaneous.— Electric pen and stencil app., 66; 
typewriter, 3 ; shafting, 1 ; malleabling iron, 1; vocal 
engine, 1 ; preserving fruit, 1. Total, 493. 

Besides these he has over 300 applications for patents 
pending on all subjects. 

The various interests bearing his name own many 
hundred other patents covering details and modifica- 
tions of Mr. Edison's inventions. — W. J. Hammer, Elec- 
tric World. 

» I I I > 

Incombustible Textiles —There are many sub- 
stances which have the property of rendering the 
fabrics to which they are applied incombustible, but 
they usually spoil them, either by changing the color 
or stiffening them to such a degree that they cannot 
be used. An easy and safe way of protecting curtains 
and mosquito nets against fire is said to be by steeping 
them in a solution of phosphate of ammonia, obtained 
by mixing J^ a liter of water (1 pint) with 100 grammes 
(about 3 ounces) of phosphate. In this way the color 
and textura reutuia unaltered^ 
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Astigmatic Eyepiece for Optical Instrnmenta— A 
Correction. 

To the Editor of the Scientific American : 

Your issue of August 31 contained a reference to 
myself which is so preposterous that to the initiated 
it contains its own refutation. Nevertheless, to pre- 
vent possible misconception on the part of those who 
do not know me, I beg to be permitted to express my 
exceeding regret and annoyance at my name being 
used in your columns, as it certainly was, without my 
permission or knowledge. J. A. Lippinoott. 



To the Editor of the Scientific American : 

The article in the Scientific American of August 
31, 1889, on " Astigmatic Eyepieces for Optical Instru- 
ments," should have read 28,000 prescriptions from Dr. 
Lippincott and others. J. Kornblum. 

Pittsburg, September 1, 1889. 

. » I » I » 

^ngar as a Remedy for Boiler Incrustations. 
To the Editor of the Scientific American : 

It is now nearly three years since you brought to 
notice the experiment of an Italian engineer, employ- 
ing sugar to prevent boiler incrustations. I tried it 
immediately afterward, with the success claimed, and 
have employed it ever since. Our feed water coming 
from a well, being excessively bad, we had great 
trouble to get rid of the scales. The boiler was very 
old, about thirty years, and we intended to buy a new 
one. So I thought, if any harm should come out of the 
sugar, there would be not much lost. With the sugar, 
of which I employed three pounds of the brown kind, 
and a handful of wash soda, in four weeks, we found 
a heap of sandy mud on the second sheet or above the 
grate, the flues being covered with scales as usual, but 
the scales were soft and easily removed The same 
thing happened with new tubular steel boiler. We 
find most of the solid matter above the grate, and the 
tubes and boiler sheets covered with a thin adhering 
film of scales as high as the water reaches. Above 
the communication with the mud drum the tubes are 
thickly covered with soft scales after heavy rains, 
but under the scales the metal is as sound as when 



A. Bonknblust. 



Tell City, Ind., August 13, 1889. 



PHOTOGEAPHIC NOTES. 
The Pyrocatechine Developer. — Dr. Carl Irna gives 
the following formula : 

Solution A. 

Sulphite f soda lOb grammes. 

Hot distilled water 400c. c. 

Solution B. 

Carbonate of soda 100 grammes. 

Water . 400 c. c. 

Take 30 e. e. of A, 60 of B, and add one gramme of 
pyrocatechine. — Revue Photographique. 

Prevention of Blisters in Albumen Prints. — Dr. 
Vogel recommends the use of a bath of alcohol, after 
toning and before fixing, as a remedy in obstinate cases 
of blistering. He advises alcohol at 70°. With our 
ordinary methylated spirit we should get at something 
near enough to this strength, by adding one part of 
water to four parts of the spirit at the strength at 
which, on the average, it is sold. An immersion of 
the prints for three minutes in this liquid before fixing 
will generally suffice to prevent blistering in cases when 
other means fail. Of course, if the spirit is used for 
more than one batch of prints, the water taken in with 
the photographs must be taken into account when 
reckoning the strength of the solution; and when any 
large number of pictures are to be immersed in a 
limited quantity of the diluted alcohol, it will be 
desirable for the prints to have the excess of water 
removed by lightly pressing a pile of them first. The 
alcohol itself then may be somewhat stronger to begin 
with. — Photo. Review. 

Ink fvr Writing on Photographs. — .The following 
answers very well for numbering and marking proofs, 
the writing being executed on a dark portion : ■ 

Iodide of potassium 10 parts. 

Water 30 " 

Iodine 1 " 

Gum 1 " 

The lines soon bleach under the strokes by the conver- 
sion of the silver into iodide. 

* < > > » 

Natural Gas for Balloons. 

Prof. Carl Myers, who lately made a balloon as- 
cension from Sandy Creek, N. Y., had the balloon 
inflated with natural gas from the gas well there. 
Nearly 1,000 people witnessed the ascension. Prof. 
Myers had been invited to Sandy Creek by the direc- 
tors of the gas well for the purpose of testing the sup- 
ply of the well. The experiment proved eminently 
satisfactory. The capacity of the balloon was 11,500 ft., 
and it took just thirty minutes to fill it, which would 
show an average flow of over 500,000 ft. per day. Ac- 
cording to the present showing the well is a very valu- 
able one, and the prospects are very flattering for a 
luueh larger flow as the drilling continues. 
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WITH ME. EDISON ON THE EIFFEL TOWEE. 

R. H. Sherard, representing the Pall Mall Budget 
(London), relates as follows his interview with Mr. 
Edison in Paris : 

This is what Edison wrote to me, says Mr. Sherard, 
when I proposed he should grant me five minutes talk 
with him : [ 

"All right. Friday about eleven in morning. I'll 
be sane by that time. My intellect is now making 275 
revolutions a minute." 

I called at the Hotel du Rhin at eleven o'clock, and 
was shown up to the handsome drawing room on the 
first fioor. Edison was standing by the mantelpiece. 
At a secretaire by the window were Colonel Gouraud, 
Mr. Durer, and others ; at the far end the sweet girl 
wife Mrs. Edison, surrounded by various persons. It 
is always difficult to begin, for one who has come to 
annoy, but I plunged into matters at once. 

THE ORE-BXTBACTIN» AND THE FAR-SEEING 
MACHINES. 

"About this ore-extracting machine,'' Edison said, 
" it's going to be a great thing. Already we have eighty 
machines at work in the iron mines. Yes, it is adapted 
for iron ore only as yet. I am studying the question 
of a machine for treating both refractory silver ore 
and gold ore, and shall get them out by and by. Then 
we shall make more money." 

"The far-seeing machine ?" — " I have heard," he said, 
" that some European inventors claim to have pre- 
ceded me in this, but I do not know anything about 
their inventions. My machine is getting on very nicely. 
I do not think it will ever be useful for very long dis- 
tances, and it is absurd to say that it will enable one 
to see another ten thousand miles away. In a city, 
however, it will be of practical use. I don't look for 
anything further, at least at present." 

THE PHONOGRAPH AND THE PRESS. 

" The phonograph ?" — " We have got it into practi- 
cal form. Already 1,800 machines are in use in com- 
mercial houses, and our factories are now turning oat 
forty machines per diem. I have also, at last, been 
able to make a perfectly solid mailable cylinder, which 
can go through the post for any distance without risk 
of damage. All this has been very hard work. On the 
tools for making the big phonograph alone we spent 
$5,000. I have also created a small model — a pocket 
phonograph, if you like to call it so — the cylinder of 
which will take 300 words, the length of an ordinary 
letter, and which will be very practicable for ordinary 
correspondence. I have the model here, and you can 
see it any day you like. These are not, however, yet 
ready for sale." 

" What use can newspaper people make of it ?" — "Oh, 
plenty. It is already used in the World office. The 
machine is placed downstairs. The reporters come in 
and talk into it. The cylinder is taken upstairs to the 
composing room, and the compositors set up from its 
dictation. They attain much greater speed, make 
more ems in an hour than on the old system, and earn 
more money." 

IMPRESSIONS OF PARIS— " WHEN DO THEY WORK?'' 

"How are you impressed with Paris?"^"Oh, I am 
dazed. My head's all in a muddle, and I reckon it will 
take me at least a year to recover my senses. I wish 
now that I had come over in my laboratory blouse, 
and could have gone about unknown and have seen 
something. The exhibition is immense, larger than 
our Philadelphia exhibition. So far, however, I have 
seen but very little of it. This morning, however, I saw 
a tool which will save me $6,000, clear, a year. It 
is a chisel worked by hydraulic pressure. I just saw it, 
passing by — just a glance. I shall order some, and send 
them out. They will enable us to reduce our labor by 
eighteen hands." "That's a good morning's business," 
said Colonel Gouraud. "Yes," said Edison, and contin- 
ued: "What has struck me so far chiefly is the absolute 
laziness of everybody over here. When do these people 
work ? What do they work at ? I have not seen a 
cartload of goods since I came to Paris. People here 
seem to have established an elaborate system of loaf- 
ing. Some of these engineers who come to see me, 
fashionably dressed, walking stick in hand — when do 
they work ? I don't understand it at all." 

EDISON'S RELIGION OF WORK. 

"Over here we hear wonderful stories of your 
working. You have the reputation of being able to 
work twenty-three hours a day for an indefinite peri- 
od."— "Oh ! I have often done more than that, haven't 
I, Gouraud ? As a rule, though, I get through twenty 
hours a day. I find four hours sleep quite sufficient 
for all purposes." 

Edison pronounces the words "work" and "working" 
as some do " prayer," " religion." It is also a religion, 
it is true. 

" I see you smoke. It does not harm you ? " — " Not 
at all. I smoke about twenty cigars a day, and the 
more I work, the more I smoke." Some one remarked, 
" Mr. Edison has an iron constitution, and does just 
everything contrary to the rules of health. Yet he is 
never fll." 



UP THE EIFFEL TOWER WITH EDISON. 

I asked : "Beyond the far-seeing machine and the 
rest,are there projects ? " — " Any number,'' said Edison. 
" When we make our big exhibition in America, I shall 
have to have several new things." It is perfectly use- 
less to ask Edison for information as to ideas. In him 
everything is so practical that it seems he cannot talk 
about what is phantom merely. It is the "what is" 
with him, and not the " about to be." 

Mrs. Edison then asked the Cavalier to do her the 
pleasure of lunching with her, chez Brebant, on the 
Eiffel tower. Colonel Gouraud asked me to be of the 
party, and together we went on to order breakfast. 
En route the Colonel asked me to contradict a story 
which has appeared that he brought to Edison a 
phonographic message from the Queen. "Mr. Edison 
received messages from the Queen of Italy, from the 
King, and from the Prince of Naples. I suppose that 
is what the story was based upon." 

PREPARING TO OUTTOP THE TOWER. 

" When on board the ship," said Edison, as we sat 
down to dejeuner on the terrace of the Eiffel tower, 
premiere etage, " they put rolls and coffee on the table 
for breakfast. I thought that that was a very poor 
breakfast for a man to do any work upon. But I sup- 
pose one gets used to it. I would like one American 
meal for a change — plenty of pie for a change." He 
then smashed the roll with his fist. 
There were six of us — Mr. and Mrs. Edison, Colonel 

Gouraud, the Cavalier, 
and Mr. Durer, the 
author of a very re- 
markable brochure on 
Edison. And we had 
the world at our feet. 
There were shrimps 
amons the hors d^wuvre. 
Edison had never seen 
any. " Do they grow 
larger ? " he asked, and 
added, "They give a 
great deal of trouble for 
small results." 

"This Eiffel tower?" 
I said. — " The work of 
a bridge builder,"- said 
one. "No," said Edison 
decisively. " No. It is a 
great idea. The glory 
of Eiffel is in the mag- 
nitude of the concep- 
tion and the nerve in 




I am working, and now I am not working." One 
could not help thinking of Chatterton and his crust. 

After dessert there was champagne, and toasts were 
drunk. The Cavalier began. Edison said : " The 
Cavalier is profuse, but not so much so as another Ital- 
ian gentleman who once proposed my health, and re- 
marked that even the chickens in his country knew 
my name. — It's a regular sanatorium," he remarked 
later on, " so much ' health ' being distributed." Again, 
" All this is new to me," alluding to the ceremonial of 
our festivities. " If I stay long here I shall too soon be 
able to get up and make speeches and wave my arms." 
When the coffee and cigars came in his face brightened 
up. " Mr. Edison is beginning to breakfast," said the 
Colonel. ' Yes," said Edison, taking an Havana ; 
"my breakfast begins with this." 

THE MAN AND THE MONUMENT. 

A few minutes later, happening to pass the tower, I 
saw at its foot again the man, with his face boyish al- 
most for its openness, and the gray hairs over the un- 
wrinkled forehead. Then I looked at the monument 
first and then at the man. The monument thus con- 
trasted appeared infinitesiuially small. 



the execution. That admitted, and the money found, 
the rest is, if you like, mere bridge building. I like 
the French," he added. " They have big conceptions. 
The English ought to take a leaf out of their books. 
What Englishman would have had this idea? What 
Englishman could have conceived the statue of Lib- 
erty?" 

" Will you beat the tower in New York?" — "We'll 
build one of 2,000 feet. We'll go .Eiffel 100 per cent 
better, without discount." 

IS A THOUGHT-RECORDING MACHINE POSSIBLE ? 

"Could not," I asked, "a machine be made which 
could be adapted to the head, and ivhich would record 
one's thoughts, saving the trouble of speaking or 
writing?" Edison reflected. "Such a machine is 
possible," he said ; " but just think if it were invented. 
Every man would flee his neighbor, fiy for his life to 
any shelter." 

As they brought in the filets a la Brebant, I said, 
and thought of little Dombey, "What is electricity 
after all ? " He said, " It is a mode of motion, a system 
of vibrations. A certain speed of vibration produces 
heat ; a lower speed, light ; still lower, something else." 

THE REIGN OF HUMBUG. 

" Is there anything in electricity as applied to medi- 
cine ?" — "There is a great deal of humbug in all that," 
he said. Then as a careful maitre d^hotel brought in 
the cradled Clos Vougeot, and served it with exaggera- 
tion of anxious ceremony, he added, " There is a great 
deal of humbug about wine too. And about cigars. 
Men go by cost. The connoisseurs are few. At home, 
for fun, I keep a lot of wretched cigars, made up on 
purpose in elegant wrappers, some with hairs in them, 
some with cotton wool. I give these to the critical 
smokers, tell them they cost 35 cents apiece. You 
should hear them praise them." 

THE EDISON "SANATORIUM." 

We talked of cooking and of famous chefs. Also of 
one who recently engaged a French cook at a bishop's 
salary. "Bright's disease of the kidneys is all the di- 
vidend that man will draw," said Edison. He seems 
to take delight in commercial phrases. It is comfort- 
able to hear him pronounce the words "make money." 
Commerciality with him is dignified and impressive, 
vulgar as it is with others. The breakfast was re- 
cherche in the extreme, but Edison barely touched 
anything. " A pound of food a day is all I need when 



The Deadly Alternating Current. 

The East River Electric Lighting Company, at its 
dynamo Ihouse, East 24th St., this city, employs the 
Thomson-Houston system of electric lighting, using in 
all its outside lamps the direct current. But in the 
dynamo room is one machine which generates the al- 
ternating current, and this is used to supply the incan- 
descent lights in the building, and, recently, for experi- 
ments by the Perry Motor Company. This one machine 
generates 1,0.^0 volts power, and has not been long in 
the building. 

On September 2, says the iV. Y. Times, something 
went wrong with the switchboard connected with this 
machine, and Darwin A. Henry, the superintendent of 
construction of the company, undertook to set it right. 
He climbed up on the short ladder used to reach the 
switchboard, and started in on his work. He had been 
thus engaged for about five minutes when he attempted 
to turn part way around on the ladder. In some way 
one of his feet slipped, and for an instant he was in 
danger of losing his balance. Instinctively his arms 
were thrown up to recover himself. One hand came in 
contact with the negative terminal on the board, and 
hardly had he touched it when the other had struck 
the positive pole. The effect was instantaneous. The 
unfortunate man's hands remained as if glued to the 
death-dealing wire, his head dropped over on one 
shoulder, and in that position he remained for some 
moments. He did not utter a sound. There were two 
other men, named Thomason and Smith, working in 
the room, and one of them after a few seconds caught 
sight of his chief resting apparently with all his weight 
against the switchboard. Both men rushed to his as- 
sistance, but the man was dead. They tore his hands 
from the wires and lifted his body down and laid it on 
a bench. One of his hands — the right one — was terri- 
bly burned, the fiesh having been consumed to the bone. 
The other hand was burned, but not so very badly. 

Medical help was at once summoned. Dr. L. D. 
Henderson and Dr. W. C. Feeley were at the superin- 
tendent's side within ten minutes, and worked hard in 
trying to restore animation, but they might as well 
have tried to put life in a stone. They injected, hypo- 
dermically, quantities of brandy. Sylvester's system 
of artificial respiration was called into use, and they 
tried with a galvanic battery to bring the man back 
from death. But all efforts were absolutely useless, 
and after two hours of hard work the weary physi- 
cians were obliged to abandon their task and declare 
their patient dead. 

There had not been a single evidence of life in Henry 
from the time he touched the wires. When the doc- 
tors reached him, the heart had ceased to beat and 
there was no sign of respiration. 

In the opinion of both physicians, Henry's death was 
instantaneous, and, if the absence of any contortion 
either in body or face proved anything, it was a pain- 
less one. The burns In the hand, both the physicians 
and the employes in the building believe, were caused 
when the hands were torn away from the wires and 
after the man was dead. The separation created an arc, 
and without an arc there can be no burns. 

Mr. Henry was about thirty years old, unmarried, 
and had been a practical electrical engineer from his 
boyhood. He was a capable electrician, and had much 
experience in handling electric apparatus, and was 
highly regarded by his employers. 

The final argument on the question of the constitu- 
tionality of the new electric execution law, a question 
which involves the disputed power of an alternating 
current to kill, will be held at Buffalo within a fort- 
night, and this case may have considerable weight in 
the argument. It is proposed to use an alternating 
current of from 1,500 to 2,000 voltage in these execu- 
tions, and it is contended that that force would not be 
sufficient to kill. In this case a 1,000 volt current, even 
when only accidentally applied, did its awful work 
effectually. 
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AN ATTEACTIVE CHEAP DWELLING HOUSE. 
Illustrated herewith is a commodious dwelling house 
erected on Armory Hill, Springfield, Mass., and at a 
cost of $3,600. Width, 31' 6"; depth, 44' 6", not includ- 
ing piazza. Height of first story, 9'; second story, 8' 
6"; contains all the latest improvements and conve- 
niences. There is a cellar under whole of house, con- 
taining a furnace and laundry ; all furnished in the 
best manner. The exterior is covered with beveled 
white pine clapboarding, gables filled with shingles ; 
slate roof. The hall is furnished with an ornamental 
staircase, with newels, posts, balusters, and rail, all 
handsomely turned of ash. The landing on staircase 
contains a pretty window glazed with stained glass. 
The door and window casings are neatly beaded, and 
turned sunk angle blocks are provided at angles. The 
trim is of ash. Open fireplaces provided with hearth 
and facings of rich tiles and handsome hard wood 
mantels. Five bedrooms on second floor, and bath- 
room. Large closets well fitted up with drawers and 
shelves. From front bedroom, door to veranda. The 
bathroom is fitted and finished in the best manner. 
The engraving was prepared from a photograph of the 
building taken specially for the Architects and 
Builders Edition of the Scientific American, 
and appeared in the August, 1889, numljer of that pub- 



take better care of his money than the insurance com- 
pany can, generally proves to be the man who is not 
able to take care of it at all. 6. Why some men, who 
say that their whole lives are devoted to laying up a 
competency for their families when they are gone, 
never seem to think of the simplest and quickest 
method of accomplishing that object — taking out a 
policy on their lives and paying a weekly premium. 
7. Why it is generally necessary to carry the blessings 
of life insurance to a man's house and thrust them up- 
on him, while he is frequently ready, unsolicited, to 
spend his money for things that are not blessings at all. 



jnexlcan ITIaliogany, 

The other day The Timberman visited Mr. Fred. 
Schindler, who has recently returned from Mexico, 
and learned something about the fine mahogany logs 
which that gentleman secured for the firm of J. Ray- 
ner during his sojourn in the sunny southern climes. 
Mr. Schindler is a close observer, and his comments on 
the manners and customs of a race we know little 
about are interesting in the extreme. On his first visit 
to Mexico he was greatly surprised to find how little 
was known about it in the United States. The por- 
tion visited by him has been invaded by very few for- 
eigners, and is about two hundred years behind the 



Mr. Schindler has secured some very fine logs, which 
are now on their way to this market. Upon their 
arrival he promises to show some of the finest maho- 
gany ever brought into this city. 

The scarcity of mahogany at the old points of supply 
is leading to research into new fields. Some stock is 
now being cut in South America, but the quality is 
not up to the Mexican. It is probable, however, that 
as the hunt Is carried further into the vast and hardly 
explored forests of this country, better results will 
follow. 



Alnmliinin. 

At a recent meeting of the Academy of Sciences, San 
Francisco, F. Gutzkow delivered an address upon the 
subject of the manufacture of aluminum. He claimed 
that no real progress had been made with this metal, 
and that the only chemical achievement of recent 
years was to reduce the heat which permits the use of 
cast iron. It is a comparatively unknown metal of 
great lightness, being one-fourth the weight of silver 
and one-third of that of iron. Its lightness makes it 
especially desirable in the construction of mathemati- 
cal instruments. 

It is very malleable, and is of a clay color. Sul- 
phuric, nitric, and like acids have no effect upon it. 
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AN ATTRACTIVE CHEAP DWELLING HOUSE. 



lication, together with the plan views of the first and 
second floors. The same number also contains engrav- 
ings of several other attractive dwelling houses.costing 
from one thousand dollars to eight thousand dollars 
and upward. 



Life Insurance, 

Under the heading ''Seven Things Hard to Explain," 
the Insurance World copies from The Metropolitan the 
following seven queries, which are calculated to set 
heads of families to thinking. 

1. Why some men who are willing to toil and strive 
and save, that their families may be comfortable while 
they are alive, are not willing to pay a few dollars a 
year that their families may be kept from want after 
they are dead. 2. Why some men who are so prudent 
that they will not trust the welfare of their loved ones 
to the strongest life insurance company in the land, 
are, nevertheless, willing to trust it to the most uncer- 
tain of human chances — the contingency of their living 
long enough and being fortunate enough to earn and 
save a competency. 3. Why, on the other hand, some 
men who are so unsuspicious that they will trust an 
acquaintance who has not a dollar in the world to al- 
most any extent, will, nevertheless, hesitate to trust a 
life insurance company that guarantees its promises 
with millions of assets. 4. Why some men who could 
not rest a moment if their houses and storesand factories 
were not insured, never think of the importance of in- 
suring their lives, by whose productive power those 
houses and storesand factories were acquired. 5. Why 
the man who refuses to insure his life because he can 



times. But northern capital and energy is gradually 
stretching out in that direction and finding an ample 
field. Strangers are still looked upon with distrust, 
and are not admitted to domestic relations with the 
natives. The agricultural possibilities are almost un- 
bounded. Anything can be raised except the northern 
fruits, and so prolific is the soil that three crops of 
corn are frequently harvested a year. The climate is 
very unhealthy, and sickness prevails in all localities. 

Mahoganj' in Mexico is becoming very scarce, and 
one is now obliged to go two or three hundred miles 
from the coast to secure first-class stock. The logs are 
cut during the summer months, hewn square, and 
then lie in the woods to await the fall freshets. These 
begin about tha first of October, and the rivers, which 
have been dry for months, become rushing torrents. 
The logs are then thrown in and tumbled down the 
mountain sides until they reach more level country, 
where they are collected into rafts and continue their 
journey to the gulf. Here they are loaded into ships 
and thus reach the American market. 

As to the size of the logs there is, to use Mr. Schind- 
ler's words, " practically no limit," some cut by him 
being 100 feet long, and will square four feet at the 
top. Of course, such logs as these are too unwieldy 
for transportation, and are therefore cut into fourteen 
or sixteen foot lengths. The export duty on logs is $2 
a ton, and this is charged on the tonnage of the ship. 
If there is any deck load, it must be paid for extra, at 
the same rate. And for every dollar of duty paid there 
must be affixed to the certificate a two cent revenue 
stamp. 



but it makes no resistance to hydrochloric acid or to 
alkalies. In its alloys the best is made with copper, 
the color being gold. It is used largely in making 
watch cases and chains. As it does not corrode, it can 
be used in cooking, but its dirty appearance, together 
with its liability to become perforated by soaps, which 
eat it very rapidly, renders it quite undesirable. Its 
manufacture out of clay the speaker ridiculed as an 
impossibility, and he claimed further that there had 
never been an a uthsnticated case of such manufacture. 
— Pac. Lumberman. 



Continental Wag^es, 

A stay-at-home man can have only a very vague 
idea of the position of England as compared with 
foreign countries. Especially he can have little idea 
how much leveling up has to be done with the wages 
of most Continental workers. If we say that from a 
half to one-third of our wages is the rate over vast re- 
gions of the Continent, we should not be far wrong. 
They are excessively low in some districts of southern 
Italy, as on the plains below Vesuvius, where flve shil- 
lings a week for a man is not uncommon, and the 
agricultural laborer of Bohemia is not much better off. 
The normal condition, almost everywhere, is so far 
below ours that it constitutes a danger to us and a 
cause for the migration of trades, which are always 
seeking the easiest and most profitable lines. 

A traveler who during the last three years has 
traveled over 30,000 miles of various European coun- 
tries, declares that he has not once seen wages equal 
to those at Nottingham. — Manchester Textile Mercury. 



© 1 889 SCIENTIFIC AMERICAN, INC. 



1 68 



^mnixixt ^mmtm. 



[September 14, 1889. 



Tbe Meeting of the American Geological Society 
at Toronto, Wednesday and Xbursday, August 

28 and 29, 18 89. 

A movement for the formation of an association to in- 
clude all the geologists of North America has been on 
foot some years, but actual organization was not effected 
until last December, and the first meeting at which 
papers have been read has just been held at Toronto, 
Ontario, in connection with the thirty-eighth annual 
meeting of the American Association for the Advance- 
ment of Science. The formation of the American 
Geological Society was first seriously suggested at the 
Cincinnati meeting of the A. A. A. S. in 1881, with the 
result that a committee, consisting of J. Proctor, of 
Kentucky, C. H. Hitchcock, of New Hampshire, H. S. 
Williams, of New York, N. H. Winchell, of Minnesota, 
and S. A. Miller, of Ohio, was appointed to get sug- 
gestions as to the new society. The circular which 
this committee issued received wide and cordial 
response. At Montreal the following year the com- 
mittee reported results, and another committee, of 
which N. H. Winchell was chairman and 0. H. Hitch- 
cock secretary, was appointed to draught a constitu- 
tion. 

Several of the older and more conservative members 
of the A. A. A. S., however, at that time were opposed 
to the formation of a geological society, thinking that 
it would operate disastrously to the association at 
large, so that the only thing that was accomplished at 
Montreal, besides the drawing up of a provisional 
constitution which was not really adopted, was a 
resolution recommending the establishment of a 
geological journal. Soon afterward the American 
Geologist was established to supply the demand thus 
expressed. 

For several years nothing further was done toward 
organization, though the matter was kept alive by 
correspondence ; but after the Geologist had become 
fairly established, a renewed appeal was published in 
that journal by the Montreal committee that all 
persons interested in the formation of a geological 
society should meet at Cleveland, in 1888, in connection 
with section E of the A. A. A. S. This time the 
movement was destined to be a success, for most of the 
prominent geologists of the country who had formerly 
opposed such a society or had been indifferent to it 
were now urgent advocates of it. This decided change 
was brought about by complications which had arisen 
in connection with the International Geological Con- 
gress and the American committee thereof, partly on 
account of the cumbersome machinery of the great 
-American Association for the Advancement of Science. 
From the Cleveland meeting of the A. A. A. S., there- 
fore, dates the actual existence of the American Geo- 
logical Society. The meeting at Ithaca last December 
was merely to complete the organization, and has re- 
ceived due notice in the columns of the Scientific 
American. 

Last week, Wednesday morning, after the geological 
section of the A. A. A. S. had completed its organiza- 
tion for the Toronto meeting, it adjourned temporarily 
and Prof. Alexander Winchell, of the University of 
Michigan, called the Geological Society to order and 
gave a very encouraging report of progress. The 112 
"original fellows " have received additions, until now 
the society has 175 members, and a good working sur- 
plus in the treasury, and includes within its ranks all 
the noted living geologists in the United States and 
Canada, with one exception. When Prof. C. A. White, 
vice-president of section E, had concluded his interest- 
ing and valuable paper on the Mesozoic rocks of North 
America in the afternoon, a provisional constitution 
was laid before the Geological Society. One of the 
main features of this was the provisions for member- 
ship. Members are of four classes : Original fellows, 
fellows geologists resident in North America, corre- 
sponding members geologists residing outside of North 
America, who have rendered special service to the 
science, and patrons, those who have done some great 
favor to the society. The matters of voting by proxy 
and publication aroused some discussion, but were re- 
ferred back, together with the remainder of the con- 
stitution, to the committee to belaid before the society 
again at the annual meeting in the winter with what- 
ever suggestions might be offered by fellows in the 
meantime. 

Thursday was the day for papers, and section E had 
adjourned out of respect to the society ; indeed, this 
step was almost necessary, for most of the members of 
the former belong also to the latter. Many of the most 
noted geologists on the continent had gathered to- 
gether when the meeting of the society was called to 
order in the theater of the Normal School ; among 
tliem were the world renowned Prof. James D. Dana ; 
the equally celebrated paleontologist, Prof. James Hall 
the president of the societj' ; the great paleobotanist 
Sir J. W. Dawson ; Dr. A. R. C. Selwyn, director of 
the Canadian survey ; Prof. G. K. Gilbert, assistant 
director of the U. S. Geological Survey ; Prof. T. C. 
Chamberlin, president of the University of Wisconsin. 
Between forty and fifty fellows were in attendance, 
all of them earnest workers in some department of 
their great science. 



President Hall's opening address was an interesting 
statement of the origin and history of geological so- 
cieties and associations in America. The first society 
for furthering geological science was formed in 1824 
by a few enthusiastic students, but it was short-lived. 
In 1840 the scientists engaged in the State geological 
surveys throughout the United States united them- 
selves into the American Geological Association, with 
the especial object of devising a suitable nomencla- 
ture for the formations of this country. After a few 
years this society was united with a society which had 
been formed by the naturalists, and the new body took 
the name of the American Association of Geologists 
and Naturalists. The physicists and chemists soon 
joined this society, and the present great Association 
forthe Advancement of Science was the result. Out 
of this association again has sprung the new Geologi- 
cal Society. 

After Professor Hall had concluded his address, Pro- 
fessor Dana gave an elaborate paper on " Areas of 
continental progress in North America, and the influ- 
ence of those areas on the work carried on in them." 
In the first part of his communication the author de- 
scribed the three great Archaean and Paleozoic depres- 
sions or valleys of the Atlantic ; the inland sea of cen- 
tral New York and eastern Ohio, which in later Paleozoic 
times was partly shut off by the island of the Cincin- 
nati uplift from the remainder of the great continen- 
tal ocean; and the great regions of the Rocky Moun- 
tains and the far West. On account of the great de- 
velopment of Silurian rocks near Lake Ontario and the 
perfection of their fossil remains, he suggested that 
the term Ontarian be substituted for Silurian in local 
phraseology. Especial interest attaches to this paper 
because in it Professor Dana practically reviews his 
own "Manual of Geology," bringing out his conclu- 
sions from recent observations all over the world, and 
showing wherein important statements and theories 
given in the manual must be modified. Professor 
Dana has attended none of the meetings of the A. A. 
A. S. for several years, and his presence at this meet- 
ing and active participation in the session of the Geo- 
logical Society were a great encouragement to the new 
society. 

The next two papers were by Professor Hall, and 
were entitled " Some suggestions regarding the subdi- 
vision and grouping of the species usually included 
under the generic term Orthis, in accordance with ex- 
ternal and internal characters and microscopic shell 
structure," and " On new genera and species of the 
family Dictyospongidse." Professor Hall contented 
himself with giving a mere sketch of an elaborate 
memoir which he has prepared on these subjects. 
The figures illustrating the morphology of differ- 
ent species now included under Orthis, and those 
showing the recent and great enlargement of the 
family Dictyospongidse by the discovery of new 
genera and species, were examined with great interest 
by the fellows present. The Dictyospongidse include 
forms that aroused much discussion when they were 
first discovered, which were called hydnoceras by Con- 
rad, in the belief that they belonged to the cephalo- 
pods, but were named dictyophyton by Hall, because 
he thought them to be plants. Later discoveries 
proved the existence of siliceous spicules, and showed 
the true position of the strange organisms to be with 
the hexactinellid sponges. In discussing this paper 
Sir William Dawson pointed out that though these 
sponges are confined to the Devonian in New York, 
they have been found as far back as the Cambrian 
in Canada. 

After the noon recess Professor Alexander Winchell 
occupied the chair in the absence of the president. 
The first paper on the programme was by Professor 
G. K. Gilbert, on " The strength of the earth's crust." 
The treatment of the subject was mathematical 
and theoretical. The author's observations were 
made largely in connection with tracing the his- 
tory of the Quaternary Lake Bonneville in Utah. From 
the phenomena of that locality and elsewhere, Pro- 
fessor Gilbert deduces the theory, which he holds only 
tentatively, that mountains are sustained by the 
strength of the earth's crust, while broader eleva- 
tions, such as continents and continental plateaux, are 
sustained by virtue of the fact that such parts of the 
earth's crust are of lower specific gravity than those 
beneath the oceanic depressions. This communica- 
tion naturally aroused some discussion among the 
fellows, the general tenor of which seemed to be that 
the strength of the crust was greater than Professor 
Gilbert's calculations made it. 

In the absence of Professor Joseph Le Conte, his 
paper " On the origin of normal faults and of the 
structure of the basin region " was read by Professor 
J. J. Stevenson, the secretary of the society. Normal 
faults are those in which the downthrow of the strata 
is on the upper side of the plane of faulting or hade. 
Professor Le Conte would assign these faults to the 
oscillations of a somewhat mobile crust floating on a 
liquid interior. Without discussing this communica- 
tion, the society passed to President T. C. Chamber- 
lin's paper on " Bowlder belts distinguished from 
bowlder trains; their origin and significance." This 



gentleman has made especial study of the glacial 
geology of this country forthe U. S. G. S., and proba- 
bly knows more about the drift than any one else in 
the land, so that his remarks were listened to with 
great interest. He said that for obvious reasons 
bowlders were among the first phenomena of the drift 
to attract attention, but afterward study was diverted 
to other phenomena of this formation. Recently, how- 
ever, much work has been done on bowlders. Bowlder 
trains had their origin in knobs or prominences of rock 
which gave oflf fragments as the ice passed over them. 
The bowlders decrease in size with the distance from 
their source, and are arranged in somewhat divergent 
lines which might.appropriately be called bowlder fans. 
In a particular fan the bowlders are usually of similar 
material. Bowlder belts lie transverse to the direction 
of motion of the glacier, and are commonly associated 
with terminal moraines. Their striking characteristics 
are that the bowlders are of many kinds of material 
and that they are superficial and do not mingle deeply 
with the drift, as do those of the trains or fans. A 
glacier deposits material in three ways : 1. It pushes 
matter forward mechanically, ridging it at its edge, 
forming what may be called push moraines. 2. A 
glacier may fail to carry forward to its actual ex 
tremity the material which it is pushing at its base, 
and this may lodge under the margin, forming a sub- 
marginal accumulation, which may be called a lodge 
moraine. 3. A glacier carries forward the material 
embraced within the ice or borne on its top until it 
reaches the extreme margin, when it is dropped, form- 
ing what may be called a dump moraine. The bowlder 
belts are held to belong to the third class. Most of 
the bowlders in Illinois, Indiana, and Ohio come from 
the Archaean rocks 300 to 500 miles northward, and 
are arranged in belts. 

Professor C. D. Walcott's paper on a " Study of a 
line of displacement in the Grand Canon of the 
Colorado, Arizona," was read next. It was well illus- 
trated by maps and diagrams, and showed how the dip 
of horizontal rocks might be made almost vertical 
near displacements or faults. Following this was an 
elaborate and valuable paper by Professor J. F. Kemp 
on "Trap dikes near Kennebunkport, Me.," which 
gave the results of much careful work in the field and 
with the microscope. 

Papers by Messrs. J. S. Newberry, J. W. Spencer, 
D. Honeyman, and P. Neff were read only by title, 
and one by Mr. E. O. Hovey was referred to section E 
for reading. The Geological Society of America then 
adjourned to meet in the American Museum of Natural 
History, New York City, on the 26th of December next. 

E. O. HovBY, Ph.D. 



Free Batlis at Iflllwauliee. 

Milwaukee Is never behind in anything, not even 
when it comes to a public natatorium. The new free 
bathing establishment has been completed and turned 
over to the city. 

The building, which is located on Prairie Street, near 
Seventh, is a handsome structure, and is very conve- 
niently and neatly arranged, says the Evening Wiscon- 
sin. It is a solid brick building with stone trimmings. 
The visitor enters the building in the front, passing 
through a short hall between two rooms into the nata- 
torium. A wide walk leads around the tank, which 
occupies nearly all the ground floor space. The tank 
is about 3 feet deep in front, the bottom sloping to the 
rear, where it is 9 feet deep. It is 32 feet 6 inches wide 
and 80 feet 6 inches long. Long lines of steam pipe run 
along the walls above the ground floor to heat the 
building, and above them are rows of ventilators. 
Two tiers of galleries run around three sides of the 
building, which are reached by eight flights of stairs. 
Each gallery on the sides is filled with a line of dress- 
ing closets, while the galleries at the rear end are fitted 
up with shower baths. 

There are 108 of the dressing closets and 16 of the 
shower baths. The baths on the outside are counter- 
parts of the dressing closets, but are different on the 
inside. They have zinc floors and the rose is elevated 
slightly above the top of them. Warm and cold water 
can be showered at the will of the bather. 

Light is obtained through a long skylight running 
down the center of the root. Closets of improved pat- 
tern have been arranged in a room to the left of the 
entrance. The room at the right of the entrance will 
be used for the ofHce. On the second floor, at front of 
the building, is a suite of rooms for the janitor. A big 
boiler in the rear will furnish the steam to warm the 
building and the hot water to warm the water in the 

tank. 

♦<• > »• 

Relief op Deafness in Old Age. — Sapolini, of 
Milan, has described a method of his which he states 
he has successfully employed in sixty-two cases of deaf- 
ness of old age. It consists in mopping the membrana 
tympani with a weak oleaginous solution of phos- 
phorus. He claims that the treatment diminishes the 
opacity of the membrane, increases the circulation, 
and improves the hearing. — Kansas City Medical 
Index. 
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THE FABIS EXHIBITION. 

Paris, August 25, 1889. 
1 hear from many quarters that there is great satis- 
faction at the sales of machine tools by the exhibitors. 
Some, indeed, have sold nearly the whole of their ex- 
hibits^an example in point being G. Lomont, who 
has sold a dozenmachiues out of the thirteen he ex- 
hibited. Wm. Sellers & Co., of Philadelphia, Pa., have 
sold their tool-grinding machine and their twist drill 
grinder to the Northern R.R. of France. Warner & 
Swasey, of Cleveland, Ohio, could have sold their ex- 
hibited machine two or three times over if they had a 
good attendant interpreter in charge, and it seems a 
great pity that so fine an exhibit should be left with- 
out anybody to show it. 

There are very few machine tools shown at work in 
the exhibition, I am sorry to say, those of J. A. Fay & 
Co. and Wm. Sellers & Co. forming the praiseworthy 
exceptions. There are plenty of visiting mechanics 
here who have used twist drills, but never appreciated 
the advantages of a twist drill grinding machine until 
they saw one ground on the Sellers machine and put 
to work in this exhibit. The fact is that grinding a 
twist drill correctly by hand is one of those things that 
cannot be done, no matter what the experience or how 
jikillful the mechanic. Sometimes one cutting edge 
only will cut. At others, each cutting edge will cut for 
a part only of its length, the amount of the clearance 
will be variable on the two cutting edges or at different 
points along the same cutting edge, and so on. But in 
the Sellers exhibit one sees that from the moment 
the drill point begins to cut, two distinct shav- 
ings of equal thickness and length are cut, and their 
strength is such that they will remain intact while 
emerging five or six inches from the mouth of the hole, 
and require quite some force to break them, whereas a 
badly ground drill will break up the shavings or chips, 
doing less work, and requiring more power to drive. 

In an exhibit by P. Hure, of Paris, I find some 
milling cutters in which the front face, instead of 
being a radial line, has rake given to it, by making 
its plane on a line behind the center, after the manner 
of the teeth of a skew bevel gearwheel. For wrought 
iron, cast iron, or steel this is doubtless an advantage, 
but it is decidedly detrimental if the cutter is to be 
used for brass work. In this same exhibit I found a 
lathe in which, the slide rest being of the usual square 
top pattern, the tool is clamped to the underneath 
/ace of the square top, thus making the top surface of 
the tool steel the base from which the height of the 
tool steel with reference to the work is determined. 
The tool is held to the rest by two clamps, each hav- 
ing two screws. One of these screws (that nearest to 
the tool) passes through the top of the slide rest, and 
threads into the clamp, while the other threads 
through the top of the slide rest, while its point acts 
against the clamp. The first named is screwed up to 
lightly grip the tool, and the other is then screwed up, 
causing the clamp to act on the tool as a lever whose 
fulcrum is the front screw. 

This is of course a very firm method of gripping a 
tool, being, in fact, that employed on what is known 
here as the Maudslay slide rest. It has not found 
favor, however, in the United States, and is not likely 
to do so, because it can only be applied to a compound 
slide rest, and small lathes are much better, if made on 
the American plan (as pointed out by me in a pre- 
vious article), without any compound rest. While on 
this subject, let me say that the objectionable feature 
of the upper slide of a compound rest coming so close 
to the back head of the lathe that the upper feed 
screw of the rest cannot be worked without taking its 
handle off at every half revolution, is overcome in two 
exhibits here by the employment of a pair of gear 
wheels, one of which is on the end of the feed screw, 
and the other geared into it, the band being on the 
shaft of the lathe, and hence thrown out toward the 
workman. In one of these devices the gears are of equal 
diameters, while in the other, that on the feed screw 
is twice the diameter of that which the handle drives. 
The latter is, I consider, preferable, because it throws 
the handle well out from the tail stock of the lathe, 
while it enables the slide to be fed very finely to the 
cut. 

In the exhibit of E. & P. H. Bonhey, there is a 
lathe in which what is usually the live center is a fixed 
dead center, a plan that certainly insures true work, 
whatever disadvantages in other respects it may pos- 
sess. 

On some of the small lathes for fine work the fit of 
the slides to the slide rest ways are made by gibs of 
brass or bronze, a plan adopted by Holtzaphel in his 
expensive lathes. My experience is, however, that cast 
iron is a better and more durable material, because the 
duty is not sufficiently heavy to cause the surfaces to 
cut, hence the cast iron gets a hard glaze that prevents 
wear. It must not be forgotten too that these gibs are 
right under the eye of the operator, hence their lubri- 
cation is not likely to be neglected or forgotten. 

A point that seems to be overlooked in most slides 
and sliding heads is that there is, if the top face of the 
slide way is left a full plane surface, the sliding rest 



is sure to get loose in the middle, because it is more 
used there than at the end of the slide, and it becomes 
obvious that instead of the surface in contact being 
greatest at the end of the slide, it ought to be the 
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least there, so as to equalize the wear. This is ac- 
complished in one of the exhibits here by recessing 
down the slide faces at the ends, making the width of 
bearing at the ends rather less than it is in the mid- 
dle of the slideway length. 




My attention has been called to the samples of vise 
work exhibited by the French technical schools, and 
the following examples will give an idea of the whole 
and show their applications in practice. One of the 
simplest of these exercises is shown in Fig. 1, in which 
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the bedding of{ the surfaces h is an easy operation, but 
the fitting of the parallel faces a requires considerable 
skill. Figs. 2 and 3 are examples in the fitting of dies 
in connecting-rod straps, such as have already been re- 
ferred to and illustrated in my previous letters. Fig. 4 
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is an example such as is met with in bedding the 
brasses of pillow blocks and locomotive axle boxes, and 
teaches that the patterns for such work should be so 
made or shaped that the surfaces a should, when the 
first bedding contact occurs, be quite clear of bedding. 
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or, in other words, that the surfaces & should not meet 
when surfaces a come into contact. The reason for 
this, the student soon discovers, is that it requires 
more metal to be cut off a and to let the top piece c 
down a given distance than it would be required to cut 




oflf 6 to let c the same distance; and if, when bedding 
first occurs, it is at 6, then but little will require to be 
taken off 6 to let a and d come into contact. This is a 
point often overlooked by pattern makers when mak- 



ing the patterns, and by fitters or vise hands when fit- 
ing such pieces together. Fig. 5 is an example in which a 
is a bolt whose head 6 fits into a recess in C, and unless 
the sides c, rf, bear with equal force of contact, the 
body of a will bind in 0, and there will be a tendency 
to cause the head of a to bed unfair. Fig. 6 is a nut 
with a triangular hole passing through it, and from it 
the student learns how difficult it is to file up a true 
hexagon, and also to file out a triangular hole without 
cutting too deep into the corners. Triangular file> 
with a safe edge are rarely kept, save in shops where 
very small work is done, and it is a frequent occurrence 
for the workmen to have to grind the teeth off one face 
of file in order to get a sharp corner to file out the tri- 
angle corners with. Fig. 7 is a strap key and gib for a 
connecting rod, and illustrates the point mentioned in 
one of my former letters that the French and Belgians 
sometimes use much less taper on their connecting-rod 
keys than is the practice in either America or England. 
As a natural result of this it takes more downward mo- 
tion of the key to take up a given amount of wear, 
hence the employment of the piece or sleeve a in the 
figure, which takes up the length occupied by the long 
thread on the key end. Joshua Rosb. 



Tlie Porpoise, 

The French Journal Offioiel, says Nature, recently 
contained a report which Prof. Edmond Perrier had 
sent in to the French government on the subject of the 
best means of protecting fishermen against porpoises. 
Although the depredations of these creatures have 
been exagerated, it is certain that they do considerable 
damage, especially on the Mediterranean coasts of 
France, by tearing the nets. For at least a quarter of 
a century past efforts have been made to lessen the 
numbers of the porpoises by offering a reward per 
head and by other remedies. In 1865 the government 
invited the fishermen themselves to organize a seine 
net fishery for porpoises, and they were offered special 
nets, and sums of from 5 to25 francs for each animal. It 
wag, however, found in practice, that as soon as the 
porpoises felt themselves to be surrounded, they sim- 
ply jumped over the seine nets and were at large 
again. Some years later the fishermen of Cannes, Saint 
Tropey, and La Ciotat petitioned government to lend 
them a gunboat, filled with torpedoes, for the purpose 
of firing at the porpoises. This was done, and the can- 
non and the torpedoes scared away the porpoises for 
about eight days, but they scared away the fish as 
well, so that there was no fishing for at least a week. 
The porpoises, moreover, are too numerous and too 
agile to be shot, one by one, in an effective manner. 
The report sums up that the employment of artillery 
against porpoises is perfectly useless, that a reward for 
killing them singly is equally unavailing, and that the 
only thing to do is to encourage the fishermen to unite 
in chasing the porpoises, and in forming a mutual in- 
surance guarantee against their depredations. In the 
meantime the Department of the Marine might con- 
tinue to indemnify, to a certain extent, the proprietors 
of any nets that have been very seriously injured. 



Electric Car I^amp. 

One of the latest novelties in the application of elec- 
tricity consists of an electric reading lamp, which is 
being fitted to the carriages on the main line of the 
Southeastern Railway. It is on the principle of the 
"put a penny in the slot" automatic machines. The 
apparatus is situated immediately over the passenger's 
head, and under the rack, and is contained in a small 
box 5 inches by 3. The light is of five-candle power, 
and is obtained by the introduction of a penny at the 
top of the box, and by a subsequent pressure of a 
knob, and will last for half an hour, extinguishing 
itself at the end of that time automatically. If the 
light be required for an indefinite period, a penny 
every half an hour will suflHce. The light can be extin- 
guished at any moment by means of a second button 
provided for the purpose. One of the special features 
of the invention is that, if the instrument is out of 
order, the penny is not lost, as it is in the present 
machines. It drops right through, and comes out at 
the bottom of the box, so that it can be recovered, and 
the same result happens in the case of any coin other 
than a penny. Each carriage is fitted with an accu- 
mulator which supplies the electricity. This inven- 
tion, so Nature says, will add greatly to the comfort of 
passengers during night journeys. 



ProgrenB of Beet Sug^ar. 

Already more than half the world's sugar i.s derived 
from European beet root. Science, chemistry, and 
mechanical skill have combiiiedto transfer the habitat 
of a prime necessity of life from the tropics, where 
only it was supposed it could be produced, into the 
northern latitudes. Science has shown the way to pre- 
pare the soil for it, has overcome all the mechanical 
problems necessary to the extraction of the sugar, 
made its cultivation profitable, and given employment 
to tens of thousands of wage earners, and all this 
within the last twenty years. The future of this great 
industry seems almost boundless in its possibilittes. — 
Tribune, Chicago. 
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EECENTLY PATENTED INVENTIONS. 
E:n&;ineering* 

Locomotive. — James Des Brisay, 

Vancouver, B. C, Canada. This locomotive has two 
high pressure cylinders, both controlled by a rotary 
valve, a passage from which leads to the smoke box, 
and a low pressure cylinder to which a passage leads 
from the rotary valve, with other novel features, 
designed for the more economical use of steam, and to 
condense it and return the water of condensation to the 
boiler if desired. 

Feed Water Purifier for Boilers. 

— Ludwig H. Thielmann, Brunswick, Germany. A 
pipe is connected with the lower part of the boiler and 
extends through the furnace or flue to a vessel arranged 
above the water level of the boiler, another pipe con- 
nected with this vessel eytending into the water space 
of the boiler, whereby a circulation is maintained in the 
vessel or purifier which carries the water upward thereto, 
deposits the impurities, and returns the water to the 
boiler. 

Steam Generator.— Doc W. Fletcher, 

St. Louis, Mo. This is a water heater formed of ver- 
tical transverse spaced sections having longitudinally 
extending interlocking pockets forming zigzag flues, 
designed to use a minimum amount of fuel with large 
heater capacity, and provide independent water heaters 
for each radiator or each section of a building. 



MeclianicaK 

Pulley.— Nathaniel P. Smith, Mem- 
phis, Tenn. This invention covers a combination, with 
split pulleys, of pivoted and adjustable spider sections 
constructed with opposite partial hub portions, where- 
by the pulley may be adjusted to large or small shafts 
without a bushing, or may be adjusted to run true when 
the shaft is eccentric, or may be eccentrically fitted if 
desired. 

Gauge. — Thomas E. Cassidy, Hoosick 

Falls, N. Y. This is a combination tool capable of 
quick and easy manipulation for use as a surface, 
scratch or depth gauge, with clamp and scriber arms 
which may be used alone as dividers, as a compass, or 
as inside or outside calipers, and as trammel points. 

Decorticator for Ramie, etc. — 

Michel J. Leruth, New Orleans, La. This machine 
has a pair of fluted rollers adapted to crush the stalks 
and stems, points to receive the crushed fiber, decor- 
ticating cylinder with teeth and beater ribs, rotary 
brushes for cleaning the fiber as it is carried forward 
by the cylinder, a brush for removing the cleaned fiber 
cylinder, etc., being designed to efficiently decorticate 
dry fibrous plants in large quantities. 

Plaiting Machine. — William B. 

Jones, administrator of George C. Parker, deceased, 
Paris, Tenn. A perforated metallic sheet with textile 
facing piece is secured to an open frame, to the forward 
edge of which is hinged a metallic frame, the material 
to be plaited being placed over the textile facing piece 
and the plaits turned with the ordinary knife, when the 
frame is thrown over the ironing board, the plaits 
moistened, and a hot iron passed over them. 

Ring Spinning Machine. — E rn st 

Geasner, Aue, Saxony, Germany. This invention re- 
lates to spinning machinery with a driven spindle and 
traveler rotated by the strain of the thread seated on 
and carried up and down by a ring, the winding being 
accomplished by the difference in speed between the 
spindle and the winder lagging behind, the object being 
to adapt this class of machines to yarns of little 
strength. . 

Spinning Machines.— The above in- 
ventor has likewise obtained three additional patents on 
spinning machines, the first referring I,o spindles with 
rotary winders rotated similarly to travelers in ring 
frames, by the tension strain of the thread, for contin- 
ually spinning and simultaneously winding the thread, 
an arm carrying the thread guide being pivoted or 
hinged in the plane of the epindle, to allow of its being 
rotated round the spindle, and oscillated between the 
spindle and the outer circle of its rotary motion from 
the forces of centrifugal action and the tension of the 
thread ; the second patent embracing a winder consist- 
ing of an arm or bow carryingthe thread guide attached 
to a socket or disk encircling the spindle below the cop, 
and capable of being oscillated in its motion round the 
spindle, the socket-bearing part of the winder being in 
frictional contact with the spindle— while by the other 
patent the arm or bow connected with the thread guide 
has its upper and lower ends held and carried on the 
spindle above and below the cop, so as to be in fric- 
tional contact therewith, the winder being rotated not 
only by the strain of the thread, but being aided by 
friction from the spindle, diminishing the tension, and 
permitting soft or slack twisted yarns of short or poor 
material to be spun on the bare spindle. 



soil on which " nigger wool grass " grows, with many 
hard and heavy roots that are hard to cut. 

Rice Hulling Machine.— Arthur A. 

Bourgeois, Ariel, La. This machine is made with two 
corrugated plates facing each other, an agitator extend- 
ing from one plate up through the hopper, in connec- 
tion with which a slide or trap is arranged, and one of 
the corrugated plates being connected with a crank 
shaft, the machine being simple, cheap, and durable. 



Agricultural. 

Hay Binder. — Ephraim R. Kugler, 

Kingwood, N. J. This binder consists of a post 
adapted to be set vertically in the load, and on which 
wind ropes secured at their ends to the wagon and 
passing over the load, with a lever for turning and 
locking the post, so as to wind the ropes, thereby 
quickly and securely binding the load of hay to the 
wagon. 

Stack Fastener.— William L. Murdy, 

Albia, Kan. In carrying out this invention the stack is 
made longer than it is wide, and stakes are inserted 
therein in three lines, at the top and sides, a rope being 
passed through apertures in the outer ends of each line 
of stakes, and the ends of the ropes brought together 
at each end of the stack, where a weight is suspended 
from them. 

Sod Cutter. — Lewis T. Price, Endi- 

cott, Washington Ter. The frame of this sod curter is 
mounted on wheels, and carries cutting disks, there 
being means for raising and lowering the frame, and 
locking, it in the position to which it is adjusted, the 
construction being specially designed for cutting heavy 



iniscellaneons. 

Shutter Fastener. — Lewis White- 
house, Easton, Md. This device has a catch plate com- 
bined with a centrally pivoted hook, a rod extending 
through the wall, and having its Inner end passing 
through an apertured end of the hook, a spiral spring 
being employed, whereby the shutter fastens auto- 
matically when opened and is unfastened from the 
inside of a room by pressing a knob in the wall at one 
side of the window. 

Wire Tightener and Splicer. — 

Shapley P. R. Taylor, William T. Sharman,and Joseph 
L. Jamison. Denison, Texas. This device consists of 
a disk slotted to form wings, the points of which are 
bent up out of the plane of the disk, with a perforated 
stem, and adapted to be rotated to secure it in position, 
the disks being cheap and light, and left permanently 
on the wires, where they are applied with a hand 
lever. 

End Gate for Wagons.— Samuel J. 

Mason, Mead, Neb. This device is made with a flat 
hinge plate called the gate hinge plate, and a combined 
re-enforcing and hinge wagon plate extending the full 
width of the rear end of the wagon, and serving also to 
protect the rear end of the wagon body from wear, in 
combination with levers pivoted to the wagon body, 
and connecting rods pivoted to the gate and to the 
levers. 

Lumber Wagon.— William and John 

H. Leonhardt, Baltimore, Md. The main frame of the 
wagon body has a windlass mechanism, and there is a 
supplemental frame with movable bearing connected 
with the windlass mechanism, whereby the body may 
be extended and adjusted for supporting lumber of dif- 
ferent lengths, and its forward end elevated for the 
ready discharge of lumber at the rear end of the wagon. 

Folding Crate.— James W. Brook, 

Lynchburg, Va. The end sections of this crate are hinged 
to the bottom, and a hollow ventilating partition is 
provided, serving to divide and give strength to the 
box, while eyes or staples are arranged on the inner 
sides of the end uprights to be connected by hook rods 
extending diagonally between the front and rear sides, 
the crate when ready for use presenting the appearance 
of an ordinary crate with hinged top. 

Basket. — Irwin H. Spelman, Cortland, 

Ohio. This is a splint basket composed of two series 
of interwoven splints formed into polygonal shape, and 
having at the corners re-enforcing splints whose lower 
ends are interwoven with and placed upon the main 
splints of the basket body at the lower corners, while 
the upper ends are extended between the divergent 
main splints of the basket body to fill the interstices. 

Combined Table and Chair.— Willie 

O. Whitney, Glens Falls, N. Y. This invention pro- 
vides an article of furniture which may be used inter- 
changeably as a table or chair, the chair back being 
adapted to form the table top, and the different adjust- 
ments being readily effected. 

Padded Hat. — Jesse H. M o y e r. 

Temple, Texas. This invention provides a strip of 
fibrous material to be placed between the sweat band 
and body of the hat, and having hooks projecting from 
one edge to engage the body of the hat and hold the 
pad or strip in position, whereby a hat that is too large 
can readily be made to fit. 

Drapery Trimming. — Paul Gum- 

binner, New York City. This is a fabric trimming for 
draping furniture, clothing, etc., and is made of woven 
fabric, sacks or bags, connected at one end in a series 
to a suspensory band, and gathered or shirred at their 
free ends, and provided with pendent tassel ornaments. 

Corset Clasp.— John M. V. Le Beau, 

New Orleans, La. This clasp consists of two spring 
steel or elastic busks, a lower fastening device, and a 
series of upper fastening devices, all of the fastenings 
being held to the face of the busk, and engaging headed 
pins or buttons which are fixed to the busk to lock or 
clasp the corset to the body of the wearer. 

Toy. — George W. Nusbaum, Lehighton, 

Pa. Thistoy consists of a flanged board with, certain 
points thereon separately marked by different colors, 
balls or marbles bearing also corresponding designa- 
tions, and the board having depressions and pockets 
around its edges, with balls or marbles corresponding 
to these pockets, the depressions and pens defining the 
portion of the board to which the different marbles 
belong, and to which they are to be brought without 
directly moving them with the fingers. 

Ice Pitcher. — Edward P 1 a y t e r, 

Ottawa, Ontario, Canada. This is a pitcher in which 
water, milk, etc., may be cooled without the ice being 
brought in contact therewith, the pitcher being pro 
vided with internal sockets, and an ice receptacle 
being provided with trunnions adapted to be journaled 
in the sockets, the ice receptacle being readily remov- 
able from the pitcher when desired. 

Apparatus for Delivering Coal, 

ETC.— Charles S. Schenck. New York City. This is an 
apparatus more particularly for discharging and con- 
veying materials from vessels to various points, or for 
use in factories or other structures, an endless belt 
conveyer discharging into a well or pocket, in com- 
bination with a bucket elevator lifting the material 
from the well, and a chnte receiving the material and 
delivering it to an upper trough in which the conveyer 
belt works. 

Cistern Cleaner. —William A. 

Palmer, Plymouth, Mich. This device has a hollow 
body with an open lower end, to which a plate having 



an inwardly opening valve is adjustably hinged, with 
adjustable legs, and a tube with stopper extending 
from the upper end of the body, the device being 
capable of ready manipulation for cleaning a cistern 
without fouling the water it contains. 

Bottle Stopper. — Finley Y. Clark, 

Saratoga, N. Y. Combined with the stopper head and 
the bottle head is a bail pivotally mounted at the bottle 
head to swing above and against the top of the stopper 
head, to hold the stopper in place, a lifting lever 
pivotally engaging the stopper head and the bail, the 
device making a convenient stopper for bottles designed 
to contain aerated waters or liquids of any kind. 

Enfleurage. — Gysbert D. Nellen- 

eteyn, Amsterdam, Holland. This invention relates to 
the treatment of fiowers and other substances contain- 
ing ethereal or volatile oils and aromatic parts, and 
covers a vacuum process for obtaining therefrom pure 
perfumes or extracts by a single operation in a cheap, 
simple, and easy manner. 

Plumb Bob. — John M. Cameron, 
Philadelphia, Pa. This bob is axially bored, and a 
point inserted in the bore adapted to be extended or 
withdrawn, the bob also being provided with a clamp 
for holding a needle point, and a needle fitted thereto, 
whereby the point is readily adjustable to adapt it to 
different kinds of work. 

Pallet for Drying Brick.— Charles 

T. Fitch, Elizabeth, N. J. Combined with the heads 
united by horizontal connecting bars is a bench 
horizontally supported upon the heads and secured to 
the connecting bars, the invention being an improve- 
ment on a former patented invention of the same in- 
ventor. 
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1. Elegant plate in colors of a house recently erected 

at Easton, Pa., for twelve hundred dollars. 
Messrs. Munn & Co.. architects. Perspective ele- 
vation, floor plans, page of details, etc. 

2. Plate in colors of a residence recently erected at 

Natchez, Miss., from plans prepared by Messrs. 
Munn &J Co., architects. Perspective elevation, 
floor plans, details, etc. 

3. A ten thousand dollar residence recently erected 

at Bridgeport, Conn. Perspective elevation and 
floor plans. 

4. A very attractive cottage for six thousand dollars 

erected at Jersey City Heights, N. J. Floor plans 
and perspective elevation. 

5. Engraving of the U. S. court house and post 

ofllce at Savannah, Ga. 

6. A house at Woodlands, Sevenoaks. 

7. Church of the Angels, Los Angeles, Cal. 

8. A cottage recently erected at Jersey City Heights, 

N. J., at acost of seven thousand seven hundred 
dollars. Plans and perspective. 

9. A house for five thousand five hundred dollars at 

Jersey City Heights, N. J. J. C. Markham, archi- 
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10. A modern house at Bridgeport, Conn., built at a 
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and perspective elevation. 
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spective elevation and lloor plans. 

13. A dwelling for thirty-five hundred to thirty-eight 

hundred dollars, recently erected at Bridgeport, 
Conn. Plans and elevations. 

14. Perspective view and plan of the new depot 

recently erected by the Northern Railroad, at 

Englewood, N. J. 
A London fire engine house. Cost six thousand 

dollars. Elevation and ground plan. 
Engravings of the royal dairy, Windsor Park. 

The handsomest and most advanced private dairy 

in the world. 
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Monument to Admiral De Coligny. 
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separate sewer system. — Examine the school 
bnildings.— Experiments with hedges, illustrated 
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sash pulley, illustrated.— The arch of Aurelius at 
Tripoli. — Government tests of wood. — New 
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Edition is issued monthly. $2.50 a year. Single copies, 
35 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine of Architec- 
ture, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural publication in the world. Sold by 
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Air navigating machine— Capital wanted. Great suc- 
cess. No gas to be used. " J. R.," box 773, New York. 

The Little Falls (N. Y.) Water Company In testing all 
the popular waterniotors have adopted those made by 
the Tuerk Hydraulic Power Company. Address No. 12 
Cortlandt St., New York. 

Wanted— A young or middle aged man to take charge 
as foreman in erecting: department of machine shop en- 
gaged in buildinff stationary and automatic engines in 
Southern Pennsylvania. Pay, $18 per week; no lost 
time, and extra for overtime. Must be familiar with 
valve motions and know how to set them, and would pre- 
fer one who understands the indicator. Permanent em- 
ployment to a competent, energetic man. Send refer- 
ences and state age. One who has had experience pre- 
ferred. Intemperate men need not apply. Address, 
" Foreman," P. O. box 773, New York. 

Model steam engine. Cir. f reo. Edgar Side, Phila., Pa. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumpa, vacuum pumps, vacuum apparatus, air 
pumps, acid blowers, filler press pumps, etc. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mft;. Co., ChicaRO. III. 

Presses & Dies. Ferracute Mach. Co,, Bridgeton,N. J. 

The Holly Manufacturing Co., of Lockporty N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of teats, on application. 

Screw machines, milling machines, and drill presses. 
B. B. Garvin & Co., IjEiffhtand Canal Streets, New York. 

Iron, Steel, Copper, and Bronze Drop Forgings of 
every description. Billings & Spencer Co., Hartford, 
Conn. 

Rubber Belting^ all sizes, 7734 per cent from regular 
list. All kinds Of Rubber Goods at low prices. John W. 
Buckley, 156 South Street. New York. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Bxpanders. R. Dudgeon, 24 Columbia St., New York. 

Hoisting Engines, Friction Clutch Pulleys, Cut-off 
Couplings. The D. Frisbie Co.. 112 Liberty St., N. Y. 

"How to Keep Boilers Clean." Send your address 
for free 96 p. book. Jas. C. Hotchkiaa. 120 Liberty St., N. Y. 

The best Coj^ee roasters, coolers, stoners, separators, 
polishers, scourers, gloaaing apparatua. milling and 
peaberry machinea; also rice and macaroni machinery, 
are built by The Hungerford Co., Broad and Front Sts., 
N. Y. 

For steel castings of best quality, write the Buffalo 
Steel F'oundry, Buffalo, N. Y. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works. Drinker St., Philadelphia. Pa. 

^^"Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 




HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

ReTerences to former articles or answers should 
give date of paper and pa^e or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind tiiat 
some answers require not a little research, and, 
though we endeavor to reply to all. either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplementii referred 
to may be had at the oftice. Price 10 cents each. 

Boolcs referred to promptly supplied on receipt of 
price, 

nineraln sent for examination should be distinctly 
marked or labeled. 



(1363) L. R. asks how to make the lumin- 
ous substances used for match safes, bell push buttons, 
etc., to make them show in the dark. A. ForBalmain's 
luminous paint we refer you to our Supplement, Nos. 
339 and 497, which we can send by mail for lOcents. 2. 
How to clean a plaster of Paris statue. A. Plaster of 
Paris casts can be cleaned by careful brushing with a 
little ground pumice stone or other detergent. Organic 
spots can sometimes be removed by painting with 
turpentine and water and exposing to the sun under 



(1364) W. G. C. asks : Is there any 

danger of explosion in a hot water coil in cooking stove, 
by the pipes becoming choked up with sediment or 
formation of scale? The water makes very little scale in 
kettle used for boiling water. A. There is a possibility 
of the pipe becoming closed where hard water is used, 
and It may then burn out. There is very little danger 
with an open boiler. Make the coil longer or larger. 
3. Will copper studs placed in coil pipe assist in heating 
the water? If so, what size and how should they be put 
in? Pipe is % in. inside and about J^ in. thick. A. 
Copper studs will not pay for the trouble of putting in. 

(1365) E. S. L. asks if there is any 

way in which a handle, broken from a cast iron skillet, 
can again be welded or fastened to the skillet. A. It 
can be attached by riveting a strap to body and handle. 
Usually the metal is so hard that this will not pay, on 
account of the difficulty of drilUng. 

(1366) W. D. G. writes : I had occasion 

some time ago to take out some Iron rods which had 
formed a rack over an opening in a flume. The rods 
had been constantly under water for some years, but 
were very little rusted except about three inches of the 
lowerend, which was driven into the planks forming 
thebpttomof theflume. Whyshould they rust more 
where inclosed in wood Tspruce) than above it, when 
the whole was constantly covered with water? A. 
Probably there was some acid reaction upon the iron in 
contact with wood. 
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(1267) T. S. V. asks : In rolling hot 

iron or steel, does the elongation of the bar take place 
at the entering eide, or at the exit side of the roll, or 
elsewhere? Does the metal flow forward or backward? 
A. The elongation takes place along the surface of con- 
tact with the rolls. The rod moves from the rolls with 
the same velocity as the periphery of the rolls inside of 
the grooves. It approaches the rolls with less velocity 
than the speed of the rolls, or the metal flows backward 
in reference to the speed of the roll surface. 

(1268) T. H. K., Jr., asks how brass 

gas fixtures are brightened and lacquerecl. I have used 
nitric acid and then dipped them in water, but just as 
soon as they are exposed to air they discolor again. A. 
Have the water clean and boiling in two vessels. Dip 
in one water and then in the next as soon as taken 
from the nitric acid bath, so that there shall be no 
traces of acid on the fittings. Dry in boxwood saw- 
dust while hot, and place upon a piece of hot sheet 
iron over a stove. As soon as all traces of water have 
left, quickly lacquer with very thin shellac varnish, 
using a camel's hair brush. You can make the laquer 
by dissolving shellac in best alcohol, or you can obtain 
a lacquer for such purpose from some of the firms 
whose cards appear in our advertising columns. Do 
not touch the metal with the fingers before lacquering. 

(1269) St. Gr. J. asks how to make a 

cheap pump for supplying water to mains with a 12 
horse power engine, pump to lift water 40 feet. A. 
If you have tools for log boring, a log lift pump is 
probably as cheap as any. They can be made of 5 in. 
bore with safety us to pressure. If you wish to utilize 
the whole power of your engine, we suggest a box made 
by bolting four planks together so as to make a square 
bore six inches in diameter, in which a square bucket 
can be operated. The bucket and foot valve should 
be made of hard wood and leather, with iron or lead 
weight on top of the valves. A clever carpenter should 
be able to devise the details. Operate the pump rod, 
which may also be of wood, by a bell crank lever in the 
manner of the Cornish pumps. 

(1270) S. asks : 1. Is the atmosphere 

lighter or heavier in damp weather? A. Lighter for 
a given volume. 2. Is the atmosphere the lightest just 
after a rain? A. No. 3. Has the atmospheric pressure 
any effect on the barometer? A. Yes ; th« barometer 
has for its object the measurgient oF this pressure. See 
Meteorology, by Loomis, mailed by us for Sl-TS. 

(1271) R. asks how to keep tin from 

being rough or lumpy on articles plated by the dipping 
process. Also what temperature molten tin should be 
kept. A. Put a little clean tallow upon the surface of 
the melted tin when dipping. Make the tin just hot 
enough to give a clear, shining surface. 

(1272) J. H. B. asks how to melt gold 

which is amalgamated with quicksilver, so as to pour 
into moulds in the form of bricks. A. If you undertake 
to melt the gold amalgam in an open crucible, you will 
lose the mercury by evaporation. The proper way is to 
place the mass in a retort, sealed tight with clay« with 
a pipe leading downward from the top of the retort in a 
receptacle for the condensed mercury. Heat the retort 
over a furnace to about 660", when the mercury distills 
over into the receptacle. The contents of theretort can 
be placed in a black lead crucible, melted, and poured 
into an ingot of gold. 

(1273) T. S. asks a formula for making 

solution for coating small iron castings with copper? 
A. Such deposits are generally wanting in lasting 
qualities, since they are too thin to protect the iron 
from atmospheric influences. Dip the articles in a 
solution of sulphate of copper 3)4 oz-, sulphuric acid 
3J^ oz., water 1 to 2 gallons, and it will give them a 
coat of pure copper. If the articles remain a few 
minutes in the solution, the deposit becomes thick and 
muddy and does not stand any rubbing. Small articles 
are sometimes coppered by jerking them about in saw- 
dust impregnated in the above solution further diluted 
with water. 

(1274) "Crescent," — We know of no 

better way to make snow by an ice machine than by 
placing coils of pipe on the walls of a room and circu- 
lating the brine in the coils. Feed the room with moist 
air, which will congeal upon the pipes as a light frost; 
by scraping this off you will have an approach to arti- 
ficial snow. 

(1275) J. M. B. asks: Is pure aluminum 

as good a conductor of electricity as platinum? A. It 
is a better conductor. 2. May it be used in the manu- 
facture of electrical instruments instead of platinum? 
A. It may where it is not exposed to heat or to the 
action of the spark of the extra current, etc. 

(1376) J. S. O. asks whether a good 

ball batter with the same force in the stroke can knock 
an easy or slow ball further than he can a swift or hard 
ball? A. We should say the slow ball would be sent 
the farthest, and that a ball batted from a state of 
absolute rest, if that were practicable, would go farther 
still, equal force being in the bat in each case. 

(1277) T. H. K— We know of no dif- 
ference between a marine glass and a field glass. The 
white of a man's eye is a very uncertain test for a field 
glass. Try the dial of a watch at 500 yards, and see if 
you can tell the time. Good field glasses single may be 
had from $5 to $10. Double from $10 to $15. The ordi- 
nary power of the Lick telescope is from 300 to 2,000 
times. Divide two miles by these numbers for the dis- 
tance. 



TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the Dnlted States and all 
foreign countries may be bad on application, and persons 
Contemplatinsr the securinsr of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO.. office Scientific American, 361 Broad- 
way, New York. 
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Adding machine, J. H. Schnarrenbertrer 409,710 

Agitator and conveyer, combined, V. D. Ander- 
son 409.816 

Air compressor, H. Davey 409,773 

Alarm. See Burglar alarm. Knob alarm. 

Aluminum chlorides, purifying, H. Y. Castner.... 409,608 

Aniline black, J. Bracewell 409.822 

Aniline black discharge, J. Bracewell 409,819 

Artist's field and material case, C. J. Krumbein... 40l*,982 

Axle lubricator, A. A. Gregory 409,962 

Axle n ut, carriaire, A. E. Herman 409.681 

Axle, vehicle, A. E. Herman 409.680 

Axle washer, vehicle, C. C. J erome 409,790 

Backhand hook, J. A. Elliott 410,081 

Bag. See Feed bag. 

Bag holder, J. Feess 409,946 

Baling press, E. P. Jaqua 410,102 

Baling press, T. Tebow 410,046 

Bar. See Horseshoe bar. 

Barrel cover, J. Moosbrugger (r) 11,027 

Barrel cover. T. E. Ragland 409.803 

Batteries, apparatus for charging secondary, W. 

P. Kookogey 410,111 

Batteries, containing cell for secondary, C. F. 

Waldron 410,054 

Bearing, anti-friction, L. B. Gaylor... 409,782 

Bed lock. C. Whitus 410,130 

Beer, etc., racking-off apparatus for, J. Johnson. . 409,973 

Bellows, double-acting, H. Kohn 409.930 

Belt, electric, C. Everett 409.67,i 

Bending metal bars, machine for, T. E'. Krug 410,112 

Bicycle. C. T. Harvey 409.964 

Blower for furnaces, C. A. Goyne 410.091 

Board. See Bosom board. Ironing board. 
Boiler. See Steam boiler. 

Boiler furnace, steam. J. Good 409,784 

Boilers, means for utilizing radiated heat of, F. 

H.Butts 409,915 

Boilers, oil burning apparatus for steam, F. Lead- 
beater 409,846 

Bolt.D. M. Motherwell 409,696 

Bolts, machine for turning tapered, S. M. Vau- 

clain 410,061 

Bookbinding, L. Brainard 409,824 

Book, black leaf check. T. McDowell 410,003 

Book, manifold memorandum, W. Bertsch 409,768 

Boot or shoe sole protector, J. G. Dickson 409,938 

Bosom board. T.J. Jackson 409,684 

Bottle stopper. J. H. Christman 409,922 

Bottle stopper, F. Y. Clark 409,9^4 

Bottles, sponge holder for mucilage, J. W.Carter. 409,770 
Box. See Flower box. Moneybox. Neck wear 
box. 

Box, M. Benas 409.661 

Box blocker. C. Gail 409,743 

Box for tobacco, etc., D. C. Ripley 409,804 

Box or crate, C. E. Parka 409.699 

Bracket. See Lamp bracket. 

Brake. See Car brake. Wagon brake. 

Brake adjuster, automatic, E. D. Eames 410,079 

Brick drying pallet, C. T. Fitch 409,948 

Brick machine, Leyson & Thomas 409,988 

Bridge. G. H. PeKram 409.700 

Bucket bail and lid fastener, combined. Stukes & 

Reld 1 410,044 

Bung, barrel, W. H. Sunday 409.713 

Bureau, Miles & Scollay 409.853 

Burglar alarm, E. Carter 409,919 

Burner. See Stove burner. 

Butter press or printer, J, M. Criley 409,734 

Button strip, Warren & Ames 409.888 

Calipers and dividers, M. Ij. Connett 409,828 

Camera. See Photographic camera. 
Can. See Creaming can. 

Can nozzle, oil, C. B. Underbill 409,811 

Cane and camp stool, combined. A. 3. Purington. 410.021 
Car bearings, machine for lining railway. G. 

McCulloch 410.002 

Car brake, J. W. Hurst. 409.683 

Car coupling, R. J. Edwards 410,080 

Car coupling, Q. J. Hoke 409.967 

Car coupling, C. D. Moore 409,895 

Car coupling, W. T. Sims 409.875 

Car coupling tool, O. D. Woodruff 410,061 

Car, dumping, J. H. Gearhart 409.954 

Car for transmission of specie, G. T. Yost 409,894 

Car seats, ticket casing for, R. J. smith 409.879 

Car wheels, constructing, J. Rigby 409.708 

Cars, pilot or wheel guard for street. G. H. Bahrs. 409.901 
Cars, safety attachment for railway, R. G. Riera. . 409.707 

Cars, safety guard for, C. H. Ohm 409,861 

Cars, station indicator for railway, E. Verpillier.. 409.812 
Carding engines, means for fastening card cloth- 
ing to the top fiats of, E. Tweedale 410,048 

Carding machine. F. H. Carpenter 409.918 

Cards, circulars, or other like matter, apparatus 

for delivering, A. Tabour... 410.045 

Carpet stretcher, Henshaw etal 409.966 

Carriage, child's, T. K. Forman 409.677 

Carriage spring, G. Langbein 409.688 

Cart. road. Brabb & Smith 409,663 

Cart, self-loading. J. C. Keleher 409.793 

Carving machine, S. F. Moore 409,695 

Case. See Artist's field and material case. 

Cash carrier apparatus, J. G. Davis 409.933 

Ceihng, metal. F. G. Caldwell 409,916 

Centrifugal machines, gearing for driving, J. 

Laidlaw 409,984 

Charcoal apparatus. J. Scherffius 409.873 

Check, service, cash, and pass, G. D. Smith 409,877 

Chemical reactions, facilitating, H. Bower 410.067 

Chenille fabric, J. Crabtree 409.931 

Chimney cowl and ventilator. C. B. Loveless 409,990 

Chopper. See Cotton chopper. 

Churn. P. Kallen 410,103 

Churn. E. Michaels 409.997 

Chute, coke, G. A. Mcllhenny 410.006. 410,006 

Cigar bunching machine. F. A. Schutz 409,807 

Cigar machine, M. Greensf elder 409,785 

Cistern cleaner, W. A. Palmer 

Clamp. See Dental bit clamp. 

Clarionet, C. G. Conn 410.072 

Clasp, S. B. Ferris 409,779 

Cleaner. See Cistern cleaner. Knife cleaner. 

Clock, electric pendulum, A. L. Parcelle 410.013 

Clock pendulnm, G. P. Reed 409.705 

Clothes drier. L. R. Studley 409, 

Clothes hanger) H. Henhisc 



Clothes line stretcher, H. Hennig 409,840 

Clothes pin, J. A. Stewart 409.880 

Clutch, friction, E. Savoral 409.871 

Coal cutting machine. J. C.Robertson 409,870 

Coal discharging and conveying apparatus. C. S. 

Schenck 409,872 

Coffin lid fastener, L. E. Woodard 410.060 

Colter plow. L. Walker 410.065 

Column, compound fireproof. W. H.Drake 409.832 

Composition of matter, C. T. Lee 409.985 

Copying sheet. H. W. Brown 409.826 

Corn cutting knife. J. P. Wood 409,723 

Corn husking implement, R. W.Hubbard 409.788 

Corset fastening, S. S.Williamson 410.131 

Cotton chopper. A. Chambers 409,771 

Coupling. See Car coupling. Pipe coupling. 
Shaft coupling. Thill coupling. 

Creatniug can, P. S. Fowler 409,951 

Crib or cradle, P. Agger 409,896 

Crusher. See Grinding mill crusher. 

Cuff holder, EisemanA Kaiser 409.833 

Cultivators, spring tooth fastener for, E. P. Ather- 

holt 409.817 

Curtain fixture, J. Shinn 409,760 

Cutter. See Meat cutter. Sod cutter. Stalk cut- 
ter. 

Cutting wooden dishes, machine for, D. H. Bren- 
ner 409.909 

Decortlcator for ramie, etc., M. J. Leruth 409.847 

Dental bib clamp. J. D. Ennes 410,083 

Desk, school, C. B. Towle 409.8S4 

Door check. C. H. Dixson 409.735 

Door check, pneumatic. T. Goodenough 409.961 

Door hanger, P. H. Murphy 409,999 

Door, screen and storm. Q. Loetscher 409.750 

Door spring. F. W. Tobey 410,047 

Drawer,E. J. Brown 410.068 

Drier. See Clothes drier. 

Drying apparatus, J. F. Gent 410.085 

Drying machine, Knowles & Proctor 410.110 

Dummy or motor engine. J. T. Van Gestel 410.049 

Dumping platform, E. Burns 409.913 

Dust collector attachment, I. E. Baker 409,6£8 

Dye. making orcine, R. Grevllle-Williams. .410.057. 410.058 

Electrode, secondary battery, C. H. Carter 410,136 

Electrode, secondary batterv, J. F. McLaughlin.. 410.007 

Electrode, secondary battery, F. H. Smith 410.037 

Elevators , speed controlling device for, T. H. 

Melrose 409,995 

Emery wheel. R. W. Hardie 403.837 

Enfleurage, G. D. Nellensteyn 409,859 

Engine. See Rotary engine. Steam engine. 
Engines, automatic lubricator for steam, J. H. 

Stegrist.Jr 410.03.5 

Engines, stock or tool holder for direct-acting, G. 

A. Barth 409.659 

Extension table, W. Blankner 409,062 

Extension table, W. H. Burk 409.911 

Fabric. See Chenille fabric. Twilled woven fab- 
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Farm gate, T. A. Tweedy 

Fastening device. M. C. Somborn 

Faucet, G. W. Mahlmann 

Feed bag, B. T. Harris 

Feed water heater, A. De Beaumont. 



409,716 

, 410.038 

, 409,691 

409,838 

410.139 

Feed water purifier for boilers, L. H. Thielmann.. 409,832 

Fence post, metallic, W. M. Premier 410.020 

Fence wire holder and stretcher, B. Doud 410.077 

Fibrous lubricator, J. Williams. Jr 409.721 

Fifth wheel, vehicle, A. O. & R. N. Clemons, 2d... 409,733 

File or holder, paper, J. B. Brown 409,730 

Filtering medium, water, J. B. & J. F. Ziegler 409.89.'^ 

Filtration, J. W. Hyatt 409,970 

Firearm lock. E. L. Pupke 409.70t 

Firearm, magazine, C. P. N. Wetherby 409.889 

Fire extinguisher, M. Magaldi 409,796 

Fireplace for burning gaseous fuel, R. Young 409,765 

Flower box, A. Cleland... 409.925 

Folding machine, C. F. Hintze 410,098 

Frame. See Hay frame. 

Fruit box head. B. Shunk 410.0;i4 

Fruit cleaning machine. Phelps & Burdon 409,754 

Fruit picker, S. Brazee 409.907 

Fuel, device for feeding fluid, W. B. Wright 409.724 

Furnace. See Boiler furnace. 

Furnace, E. W. Jones 409.792 

Furnace grate, G. L. Allen 409.657 

Gauge. See Recording gauge. Surface, scratch, 
and depth gauge. 

Gauge knife, F. W. Lowe 409,849 

Game apparatus, H. S. Kenney^ 409.977 

Gas and air mixing machine, L. B. White 409.719 

Gas, apparatus for the manufacture of, W. T. 

Stewart 409,761 

Gas, automatic safety lock for, McClure & Hol- 
land 410,001 

Gas lighter, S. B. Battey 409.727 

Gate. See Farm gate. 

Gate opening and closing device, swing, W. C. 

Hooker '. 409.969 

Gear cutting machine. Drum heller & North 409.776 

Generator. See Steam generator. 

Glass. See Opera or field glass. 

Glass panels, making ornamental, Endres & 

Schoellig 409.834 

Grain binder, S. D. Maddin 409.795 

Grain scourer. J. M. Case 410.069, 410,070 

Grate for refuse burners. P. Keene 410.101 

Grease and oil separator, E. H. Murphy 409.698 

Grinding mill crusher. T. Roberts 409.869 

Gun and projectile for high explosives, S. H. 

Bmmens 409.943 

Guns, wind gauge sight for, J. W. Soul e 410.039 

Halter.J. H.Philpott 409,867 

Hammer, drop, E. Hammesf ahr 409,836 

Handle. See Tool handle. 

Hanger. See Clothes hanger. Door hanger. 

Harness attachment. Ij. D. Saxton 410.029 

Harness loop. J. N. Barr 409.726 

Harness loop press, C. Pelissier 410.015 

Harrow, M. J. Frank 4C9.953 

Harrow, D. McHugh 410.004 

Harrow disk, J. T. Bell 409,818 

Harvester attachment, K. Houtz 410.100 

Harvester, corn, B. B. Leedy 409.987 

Hay binder, E. R. Kugler 409,983 

Hay distributer, A. McCollum 409.858 

Hay frame, stock frame, and spring seat combin- 
ed, J. T. Woods 409.764 

Heater. See Feed water heater. Hot air and 
hot water heater. 

Heel. G. Schmidt 410,030 

Heel trimming machine, C. W. Glidden, 

410.086 to 410.088, 410.090 

Hitching post, A. E. Rider 410,025 

Hoist operating mechanism, J. S. Ebert — 409.737 

Holder. See Bag holder. Cuff holder. Fence 
wire holder. Order holder. Pen holder. 
Shade or globe holder. 

Hoof expander, B. Stewart 410.041 

Hoof pad, A. D. Hamlin 410.093 

Hook. See Backband hook. 

Horse detacher, C. D. Hill 410,097 



Horseshoe bar, H. C. Magnusson 409,850 

Horseshoe nails, machine for forging, D. F. Wil- 
liams 409.890 

Horseshoes, removable calk for, J. Neuss. Sr 410.008 

Hot air and hot water heater, F. Farquhar et al... 409.740 

Hydrant, E. L. Rowe 410.026 

Indicator. See Thermometric indicator. 

Induction coil, E. Thompson 409.714 

Induction coil, coin-operated, J. H. Elfering 409.738 

Influence machine. R. Voss 410.053 

Insecticide, Smith & Howard 410.0;:6 

Iron. See Soldering iron. 

Ironing board and table. D. Fetters 409,947 

Jack. See Lifting jack. 

Joint. See Lock joint. Rail joint. 

Jug top. A. W. Paull . 409,864 

Knife. See Corn cutting knife. Gauge knife. 

Knife cleaner. H. E. Fowler 409.742 

Knitted web, narrowed. R. W. Scott 410.031 

Kitting machine, circular, W. L. & A. T. Cathcart 410.071 

Knitting machine, circular. H. C. Rightmire 410,118 

Knitting machine, circular warp. W. Start 410,040 

Knitting machines, looping attachment for, E. 

Murby 409,836 

Knobalarm. door, Stickney & Way 409.763 

Knockdown table, E. A. & C. P. Cornillie , 409.930 

Ladder. W. G. Sickles 409.711 

Ladder, fire. W. Winkless 409,722 

Lamp, F. Rhind 409.706 

Lamp attachment. C. S. Walker 409.887 

Lamp bracket, electric, J. S. Merrill 409,852 

Lamp, central draught, A. W. Paull 409,863 

Lamp, moderator, or carcel, C. D. Aria... 409,899 

Lamp socket, incandescent electric, J. W. Collier. 409.929 
Lamps, wick raiser for central draught, E. L. 

Bryant 409.910 

Lantern for advertising or other purposes, magic, 

Bruckner & Thornton 410.135 

Lantern. tubular,J. B. Stetson 409.712 

Latch, gate, M. M. Moore 409,797 

Lathe having a supplemental drill spindle, turret, 

J. Hartness 409.T86 

Leaching tan bark, E. F. Smith 409,876 

Lifting jack. I^. J. Crecelius 410.074 

Lightning arrester, H. Lemp. 409,689 

Liner for machinery, W. V. Fischer 409,676 

Lock. See Bed lock. Firearm lock. Nut lock. 

Lock joint for beams, R. Wray 409,893 

Ijocomotive. J. Des Brisay 409,936 

Loom for weaving tufted fabrics, A. C. H. Sal- 

landrouze 410.096 

Loom for weaving wire. C. F. Wickwire 409.813 

lioom heald or heddle. J. Yeadon 409,725 

Loom shedding mechanism. Ilattersley & Hill 409.787 

Lubricator. See Axle lubricator. Fibrous lubri* 

cator. 

Lubricator, R. M. Beck 409,660 

Mail bag deliverer. A. P. Hauss 410,095 

Malt mashing device. II. Pietsch ..... 410.019 

Malting and germinating apparatus, J. F. Gent.... 409,956 

Marker, land. I. Ivey 409.1<71 

Mattress. J. B locher 410,133 

Meat cutter. G. V. Brecht 409,908 

Merry-go-round, J. R. Applegate 409.898 

Merry-go-round. D. G. J ohnson 409.972 

Metal, attaching composition of matter to. C. T. 

Lee 409.986 

Metal pile or faROt, H. W. Borntraeger 410,134 

Metal rolls, J. T. Hastings 409.679, 409,746. 409.747 

Metal sawing machine. C. C. Newton 410.009 

Metallicwheel. G. H. Everson 409.944. 409.945 

Mill appliance, Kennedy & Forter 410.108 

Mining machine, A. J. Cooper 409.772 

Mould forming device. J. J. Carr 409,666 

Moulds, machine for making sand, J. J. Carr 409,667 

Money box, M. Emanuel 409,778 

Motor. See Spring motor. Toy motor. Water 

motor. 

Motor, H. Keller 410.105 

Musical instrument, mechanical, M. Gaily 409.678 

Neckwear box. E. R. Procter 409.703 

Nickel, refining, P. Manhes 409,992 

Numbering machine, paper, J. R. Carter 409.920 

Nut lock, Arnold & Goldinger 409.766 

Nut washing machine, J . J. Phillips 410.016 

Nuts, grain, etc., apparatus for drying, J. J. 

Phillips 410,017 

Nuts. etc.. means for cleaning and drying, J. J. 

Phillips 410.018 

Oiling cartridge, sea, A. H. Walker 409,836 

Opera or field glass, A. B. Clements 409.9:<!7 

Order holder. J. F. Brown 409.827 

Organ, reed, M. S. Wright 409.814 

Ozone apparatus, H. A. B. H. De Vars 409.903 

Packing ring, J. J. Sullivan 410,127 

Packing, rod. C. C.Jerome 409,791 

Pad. See Hoof pad. 

Padlock, A. Richards. Sr 410.084 

Padlock, M. Rueckert 410.027 

Paint compound, Bonner & Burlingame 409,904 

Paper bag machine, C. B. Stilwell 410.126 

Paper bag machinery, C. B. Stilwell 410,122 to 410.125 

Paper box making machine. Sheldon & Bailey — 410.033 
Paper, machine for coating continuous strips of, 

O. & H. O. Woodwnrth 409.982 

Pegging machine. J. E. Bickford 409.729 

Pen, fountain, A. M. Fox 409.952 

Pen holder, electric, W. C. Holmes 409.968 

Pencil sharpener, E. G. Phillips 40930"^ 

Photographic camera, G. Shorkley 409,874 

Photographic lens. C. IL E. Krogmann 409,981 

Pianos, device for cutting damper felts for, J. 

Swenson 409,810 

Pigment-resist. J. Bracewell 409,820 

Pin. See Clothes pin. 

Pipe coupler. C. F. Murdock 409.697 

Pipe coupling. E. U. Scoville 410,032 

Pipes, machine for expanding the ends of, G. 

Matheson 409,99i. 410,000 

Plaiting mnchine, G. C. Parker 409.974 

Platform. See Dumping platform. 

Plow. M. L. Rineharfc 409,709 

Plow, W. H. &H. Smith 410.121 

Plow, sulky. E. A. Raaths :... 410.0^2 

Plumb bob. J. M. Cameron 409,917 

Pool register, automatic, T. C. Devlin 409.937 

Post. See Fence post. Hitching post. 

Power wrench, T. F. Wells 410.129 

Press. See Baling press. Butter press. Harness 

loop press. 

Press. W. V. Kay 409,976 

Printing aniline black. J. Bracewell 409.821 

Printing dark blue colors, J. Bracewell 409,906 

Printing machine. M. Umbdenstock 409.&85 

Printing on aniline black, J. Bracewell 409,823 

Protector. See Boot or shoe sole protector. 

Pulley, N. P. Smith 409.878 

Pump, air. J. C. Kennedy 409.844 

Pump, air or vapor, H. Von Bayer 410.052 

Pumps, automatic air compressor for, H. A. Dan- 
iels 410,075 

Quicksilver catcher, E. A. Dodge 410,076 

Rail Joint, A. E. Rutter 410,028 
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Railway, cable or electric street, Clement & Wat- 

* riss 409,926 

Railway crossing, electric, E. E. Ries 409,756 

Railway, electric, S. Z. De Ferranti 409,775 

Railway system, pneumatic, M. Bodefeld 409,769 

Railway tie, A. C. Nickloy 409,860 

Railways, device for depressiOK cables at the 

street crossings of cable, G. H. Writrht 410,062 

Railways, sy&tem of electrical distribution lor, 

W.J. McElroy 409,75^ 

Railways, underground conduit for electric, E. E. 

Ries 409,757 

Razor strop. J. R. Torrey 409,715 

Recorder. See Speed recorder. 

Recording gauge, electric, J. Wills 409,891 

Reel. See Yarn reel. 

Refractory compounds, producing, Stewart & 

Hastings 410,042 

Register. See Pool register. 

Registering machine, C. W. Fowler 409,950 

Regulator, gee Scale regulator. 

Reversing mechanism, N. A. Otto 410,013 

Rheobalhometer, H. Fiad 409,780 

Rice hulling machine, A . A. Bourgeois 409,905 

Ring. See Pacidng ring. 

Riveting machine, A. G. Digen 409.939 

Rolling flanged beams. Kennedy & Aiken 410,107 

Rolling flanged beams, mill for. Kennedy & Aiken 410,106 
Roofing sneets, machine for edging, L. H. Bohn. . 410,066 
Rooflng tank apparatus, portable, C. Burkelman. . 409,912 

Rotary engine. F. D. Owen 409.800 

Rotary engine, Studley & Berry 410,048 

Rubber, machine for cleaning refuse, C. Mayer.. . 409,693 
Rubber shoe attachment. Van AusdallA Dolan... 409,717 
Rule, calipers, dividers, etc., combined carpen- 
ter's. W.A. Delmage , 409.934 

Ruler, perspective. J. Varley 410.050 

Saddles, connecting bar for riding, W. W. I^ewis.. 409,848 

Sand blast apparatus, J. E. Mathewson 409.751 

Sand screen, P. Drendul 410,078 

Sash fastener. B. Reed 410,115 

Saw filing machine, W. H. Penrose 409,866 

Saw gin, W.T^. Ellis 410,082 

Saw gummer, J. F. Brower 40D,825 

Sawmills, power feed mechanism for log car- 
riages of, C. F. Thompson 409.h83 

Saw set, P. Ryan 409,805 

Sawing beams, apparatus tor hot, C. M. Schwab.. 410,119 

Scale regulator, gniin, C. H.Cooley 409,669, 410,138 

Scale regulator, grain, F. H. Richards 410,116, 410,117 

Scourer. See Grain scourer. 

Scow, dumping. J. Edwards 409,942 

Screen. See Sand screen. Window screen. 

Screw machine, metal, ^'airfield & Witherell 409,674 

Scythe sharpening apparatus, J. E. Parmentier. .. 409.Y53 

Seeder, W. D. Arnett 410.064 

Separator. See Grease and oil separator. 

Sewing machine. S. O'Connor 410.011 

Sewing machine, buttonhole, Bennett & Dowling. 409,728 

Sewing machine treadle, H. K. House 410,099 

Sewing machine tuck marker. F. Henry 409,841 

Sewing machines, thread controlled stop mechan- 
ism for, A. J. Hart 409,9«3 

Shade or globe holder, B. Ij. Coe 409,928 

Shaft coupling, vehicle, J. A. Chapman 409,732 

Shaping machines, dirt guard for, U. Eberhardt.. 409,911 
Signal receiving instrument, electric, S. D. Field.. 405.675 

Smokestack, ventilator, O. R. Kuehne 410. US 

Sod cutter, L. T. Price 409,8fi8 

Sodawater, etc., apparatus for dispensing, W. Gee 409,955 

Soldering iron, J. H . Ferns 410,084 

Sole trimming machine, C. W. Glidden 410.089 

Spacing or marking wheel. F. C. Vibert 409,718 

Speed recorder. F. Richard 410,023 

Spindle driving bands, tension regulating device 

for, A. Netherwood 409,799 

Spinning machine, E. Gessner 409,958 Lo 40'J,96 1 

Spinning machine, ring. E. Gessner 409,957 

Spinning spindle step, Parker & Esten 410,014 

Spoke and felly fastening, H. D. Terrell 409,881 

Spool machine. E. P. Brownell 409,665 

Spring. See Carriage spring. Door spring. Watch 
case spring. 

Spring motor, T. P. Cook 

Sprinkler. See Water sprinkler. 

Muck fastener, W. L. Murdy 

stjilk cutter and mower, W. I. Knox 

-Steam boiler, O. Bellman 

steam engine. N. H. Edgerton 

Steam generator. W. M. Brown 

Steam generator, D. W. Fletcher 

Steering apparatus, steam, b'. 0. Lang , 

Stills, sectional roof for. J. G. Mitchell 



Valve gear for steam hammers, M. B. Kirker. 

Valve, steam-actuated, E. A. Marsh 

Valve, steam engine, J. H. Williams 

Vehicle, buckboard, G. B. Hamlin 

Vehicle, electrically propelled, R. N. Allen 

Vehicle gear. J. A. Chapman 

Vehicle running gear. J. H. Harvey 

Velocipede, Schloemer & Hausknecht 

Violin support and garment protector, combined, 
F. P. Hoelscher 

V ulcanizer. E. B. Crane 

Wagon brake, W. M. Mason 

Wagon gear, Conrad & Hotz 

Wagon or cart, child's, H. H. Higham 

Wagon standard, N. R. Deppe 

Wall socket plate for building timbers, W. H. 
Drake 

Washer. See Axle washer. 

Washing machine. Kelsey & Gibson 

Washing machine, J. P. Knisley 

Watch case spring, J. D. Ewing 

Watch case spring. H. R. Gaul 

Watches, hair spring stud for, S. Jenkins 

Water motor, L. R. Witherell 

Water sprinkler, W. S. Kisinger 

Water wheel, L. A. Pelton 

Weighing apparatus, automatic grain or oil, R. 
Strain. Jr 

Weighing machine, grain, Pooley & Parkinson... . 

Wheel. See Emery wheel. Fifth wheel. Metal- 
lic wheel. Spacing or marking wheel. Water 
wheel. 

Whiffletree, M. M. McKinnon 

Windmill, J. W. Currie 

Window screen, J. W. Pease 

Wire stitching machine, J. h\ Daggett 

Wrench. See Power wrench. 

Yarn reel, E. C. Duffy 

Yoke, ox, W. Kidd 



409,845 
409,851 
409,720 
410.094 
409.815 
409,731 
409,965 
409,758 

409,8J2 
410,073 

im,ti'.ri 

409.829 
409,682 
409,935 

409,831 

409,794 
410,109 
409,739 
409.745 
409,789 
410,132 
409,978 
409,865 



409,702 



409,793 
409.932 
409,801 
409,830 

409,940 
409,687 



410.137 

409,857 

409,979 

, 410,065 

409,672 

, 409,664 

409,781 

409,749 

409,998 

Stone sawing machine, G. A. Davidson... .409.670, 409,774 
St'tpper. See Bottle stopper. 

Stove borner. gas, H. R. Gummer 410,092 

Stove, gas, W.Swindell 409.763 

Stove lining, C. Truesdale 410,r 

Surface, scratch, and depth gauge, combined, T. 

E. Cassidy 409,921 

Suspender straps, attaching device for, H. E. 

Messimer 409,694 

Table. See Extension table. Knockdown table. 

Teaseling machine, F. Jopp 409.975 

Telephone receiving instrument. R. D'Unger 409,736 

Telephones, adjustable elbow rest for, ,1. J. Wolf. 410,059 

Thermometric indicator. M. Meyer 409,S96 

Thill coupling, R. G. W. Foster 409,741 

Thrashing machines, band cutter and feeder for. 

W. H. Alston 409,897 

Tie. See Railway tie. 

Tie bars and switch rails, bracket for connecting. 

Weir & Partington 410,056 

Time detectors, station box for watchmen's elec- 
tric. J. E. Richard 409,855 

Tongs, furnace, 1'. James 409,843 

Tool handle, N. Linsley 409,989 

Tooth crown, artificial. S. B. Dewey 409,671 

Top lift plate. C. W. Glidden 409.783 

Torpedo, railway, W. C. Beckwith 409,902 

Toy, W. S. How 410.101 

Toy. H. L. Phillips 409,701 

Toy. J. S. O'Brien 410,010 

Toy building blocks. A. F. C.Garben 409,744 

Toy, coin-operated. F. O. Claflin 409.923 

Toy locomotive. G. F. Lutticke 409,991 

Toy motor, H. B. Schureman 409,806 

Transplanting implement. R. Foster 409.949 

Trousers stretcher, J. F. Duhamel 409,777 

Truck, car, B. F. Manier 409,993 

Truck, fire ladder, J. E. Furry 409.835 

Truck, hook and ladder, J. Schmidlapp 409,759 

Trucks, bolster for car. L. K. Jewett 409,686 

Turfing implement, M. C. Ayer 409.900 

Turn buckles, making, J. H. Simpson 410,120 

'^willed woven fabric, B. Barraclough 409,767 

Type distributing apparatus. Johnson & Low 409,748 

Type distributing apparatus, A. A. Low 409,690 

Typewriting machine, F.Burns 409,914 

Umbrella, folding. E. J. Preston 410,114 

Valve, automatic air, C. Jenkins 409,685 

Vatve gear for punipine engines, Misic & 

achweizer 409,^1 



DESIGNS. 

Burial case, A. W. Glass 19,286 

Dish cover, T. B. Atterbury 19,282, 19,283 

Hame. N. Kelsay 19,28B 

Handle for spoons, etc., Tj. R. Horton 19,287 

Spoon, fork. etc.. G. H. Balch 19.284. 19.285 

Strap, E. B. Stimpson 19,290. 19,291 

Suspenders, back plate for, 1\ O. Potter 19,289 



TRADE MARKS. 

Carts. D. M. Sechler Carriage Company 

Cofl'ee. roasted, Indiana Cofl"ee Company 

Corn cure, A. B. Paulua & Co 

Grapevines, grapevine slips, and grapes, S. Hoyt's 
Sons 

Hog and poultry cure. W. Hall Medicine Company 

Lamps or stoves and burners therefor, oil. Wall- 
work & Wells 

Liniment for man and beast, J. A. Achard 

Perfumes. 8. Palmer 

Underwear, J. Meyer & Co 

Yeast in powdered form, dry. Charm Manufactur- 
ing Company.." 



16.968 
16.962 
16,967 

16,961 
16,960 

16,965 
16,959 
16,964 
16,963 

16,966 



A printed copy of the specification and drawing of 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the 
name and number of the patent desired, and remit to 
Munn & Co., 301 Broadway. New York. 

Canadian Patents may now be obtained by the 
nventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of |.40 
each. If complicated the cost will be a little more. For 
full instructions address Munn & Co., 361 Broadway, 
New York. Other foreign patents may also be obtained. 
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Inside Paee, each Insertion . > ■ ^^ cents a linei 
Back l*a.tte^ each insertion - . - $1.UU n line. 

The above are charges per agate line— at)Out eight 
words pet line. This notice shows the width of the line, 
and is sgt in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



USEADAMANT WALL PLASTER 




Itis Hard* DenHe, and 
Adhesive. Does not check 
or crack. It is impervious 
to wind, water, and disease 

germs. It dries in a few 
ours. It can be applied in 
any kind of weather. Itis 
in general use. Licenses 
granted for the mixing, 
using, and selling. Address 

ADAMANT MFfi. CO, 

71 E. Genesee Street, 
Syracuse. N. Y. 



Patent Foot Power Machinery 

Complete Outfits. 

Wood or Metal workers without steam 
power, can succesatully compete with 
the large shops, by using our New 
l^AltOir SAVING Machinery, 

latest and most improved for practical 
shop use, also for Industrial Schools, 
Hom^? Training, etc. Catalogue free. 

Seneca Falls Mfg. Co. 

695 Water Street, Seneca I^lls, N. Y. 




EDISONA.LAMPS 



For Decorative,' 

Surgical, Dental, 

poses. From H 

er. From 2H 

Catalogue on 

EDISON 

Harrison, 




Experimental, 
and other pur- 
to 36 candle pow- 
to 40 volts, 
application. 

LAMP CO. 

N.J. 



SEBASTIAN,MAY&CO'S 

ImprOTOi Screw Cutting 



Foot& 
Power 



LATHES 



Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs' outfits. Laches on trial. 
Cataloguesmailed on application. 
165 W. 3d St., Cincinnati, O. 




PULLEYS cheapest. Lighte^t.jind Best. Made by 



I Hardwood Split P. Co.. Menasha, Wis. 



1 




C&C'ELECTRICMOTOfiS 

FROM % HOHSE POWER UP.^U 
DRIVING LATHES, VENTIL/frlW 
FANS, SEWING MACHIN£S,PUMPS 
ELEVATORS,PRINTING PRESSES' ETC. 

THESE MOTORS 

RUN BY ELECTRIC CURRENT 

FROM ARCOR INCANDESCENT 

LIGHT GtBCUITS OR STORAGE 

B ATTERIE S. 

THE C&C ELECTRIC MOTOR CO 



JOSEPH PRIESTLEY, LL.D., P.R.S., 

and the Discovery of Vital Air— Oxygen Uaa.— By Ben- 
jamin Ward Richardson. M.D.. F.R.S. A biographical 
sketch of i^riestley. and an account of his work. With 
portrait. Contained in Scientific American Sup- 
plement, No. 696. Price 10 cents. To be had at this 
office and from all newsdealers. 



Sllectrlr. Indicating and Recording 



THERMOMETERS, 

PRESSURE GAGES 

BAROMETERS 





HEIGHT OF WATER GAGES. Transmitter. 



See article, p. 63. Scien. American^ 

August 3, 1889. 

Send for manufacturers' catalogue to 



Standard Thermometer Co., Peabody, Mass., U.S. 



EADS' SHIP RAILWAY.— A LECTURE 

by John C. Henderson on the proposed ship railway 
across the Isthmus of Tehuantepec, with a discussion of 
the advantages of the scheme and of its practicability. 
Contained in Scientific American' Su pflkmknt, 
No. 69S. Price 10 cents. To be had at this oflBce and 
from all newsdealers. 



SECTIONAL 
INSULATED AIR 




COYERIHGS 

^ J I PES 

■DOILER^RU''^' 



Shields & Brown Co. 

I4i WDftTH ST. 240S.242I»NDin.PH ST< 




S cientific Jook Catalogue 



RECENTLY PUBMSHED. 

Our new catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will be 
mailed tree to any address on application. 

IHUNN &. CO., Publishers Scientific American, 

361 Ui'oadivny* New York. 




2to«.H.p. The MOTOR of 19th MTURL 

Can be used Any Place, to do Any 
Wor/c, and hy Any One. No Boiler! 
No Fire! No Steam! No Ashes! 
No Gauges! No Eogineer! A per- 
fectly safe Motor for all places and 
purposes. Cost of operation about one 
cent an hour to each indicated horse 
^_^ power. For circulars, etc., address 

Ecooomy, ReiiabJii*^, Charter Gas Engine Co. 

simplieltr, Sareif. F. O. Box 148. Sterling, 111. 




HOME-MADE INC UBATOR.— PRACTI- 

cal directions for the manufacture of an effective incu- 
bator that has been carefully tested and found to per- 
form all that may be reasonably expected ; with direc- 
tions for operating. With 4 figures. Contained in Sci- 
entific AMicRrtJAN SupPLi^^MiONT. No. Ii30. Price 10 
cents. To be had at this ofBce and from all newsdealers. 




OTTO GAS ENGINES. 

Over t£5,UUU 8old. 

Horizontal Otto .. .Gas Engines. 



Vertical Otto. . 

Twin Cylinder.. Otto., 

Combined Otto . , 

Combined ... Otto . 



.Gas Engines. 
.Gas Engines. 
J Gas Engines 
I and Puraps. 
J Gas Engines 
I and Dynamos 

OTTO GAS ENGINE WORKS, 

CHICAGO, PHILADELPHIA. 



New Voi'k Ageucy* 

IS Vesey Street. 



GRAPHOPHONE AND PHONOGRAPH. 

—An Interesting account of the Edison, Bell, and Tain- 
tor apparatus for the mechanical reproduction of speech, 
with detailed description ot the same. With 11 figures. 
Containfid in Scientific American Supplement. No. 
ti6!l. Price 10 cents. To be had at this office and from 
all newsdealers. 




V.A.ZV DUZENT 

GAS ENGINE 

NO BOILER. NO COAL. 

NO ENGINEER. 

No Extra WATER SEXX 

or lySVBANCE. 

INSTANTLY STARTED. 

DURABLE. RELIABLE. 

SAFE and ECONOMICAL. 

Send for description and prices. 

Van Duzen Gas Engine CO., 

63E.2nd St., CINCINNATI, O. 



USEFUL BOOKS. 

Manufacturers, Agriculturists, Chemists. KngineerB. Me- 
chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the Hne of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address, 
nUNN & CO.. 361 Broadway, New Y»rk. 



NICKEL PLATING 

ScPOLISHING MATERIALS. 



CHEMICALeoNEWYORKUU: 



NICKEL ANODES, 
NICKEL SALTS, 

ROUCES, 
COMPOSITION, 

BUFFING WHEELS, 




ELECTRO 
PLATING 



Si. NiCKELl 
OUTFITS. [ 



TO BUSINESS MEN. 

The value of the Scientific American as an advek- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo-. 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when ha 
advertises in the Scientific Ameuican. And do not 
let the advertising agent inliuence you to substitut.j 
some other paper for the Scientific American, when 
selectinga list of publications in wiiicn yuu «ecide it i* 
for your interest to advertise. This is frequently done, 
for the reason tnat tne agent gets a larger commission 
from the papers having a small circulation than is allow . 
ed on the Scientific American. 

For rates see top of first column of this page, or ad- 
dress 

MUNN 6c CO.. I'ublisliers, 

361 BrondwaT, New York. 



jCARY&MOENCQ.^ 



DRY A-IR REFRIGERATING MACHINE. 

Description of Hall's Improved horizontal dry air refrig- 
erator, designed to deliver about 10.000 cubic feet of 
cold air per hour, when running at a speed of 100 revolu- 
tions per minute, and capable of reducing the tempera- 
ture of 90° above to 50° below zero. With five ligures, 
showing plan and side elevation of the apparat'us. anq 
diagrams illustrative of its performance. Conramert in 
Scientific American- SupPf.EMKNx, No. *^8S. Price 
10 cents. Id be had a* this office and from all news- 
dealers. 



THE ARMSTRONG MFG. CO. 

bridcep6rt, conn. 
WATER, GAS AND STEAM FITTERS' TOOLS. 




i^tocks and Dies for Pipe, Bolts* and Bi'assl'ipc, 
WrenelieM, Pipe Vises, i*ipe CutCers. etc. 

Catalogues sent free on application. 



w 



ATCHMAKER 

Send to Ainei'icn.n Watch Tool Co.. 

Waltham, Mass., for price listof Whitcomb 
Lathes and for the new Webster-Whitcomb, 



s 



THE EIFFEL TOWER.-AN EXCEL- 

lent engraving of the Eiffel one thouaand-feet-high 
tower, which was opened to the public a tew days ago, 
and which is to form a part of the t'rench Exposition 
attractions, may be found, witli description, in the Sci- 
entific American Sdpclement, No. 554. To be 
had from newsdealers or at this office. Price 10 cents. 




OIL WELL SUPPLY CO. Ltd. 

91 & 92 WATER STRKET, 

PitC^biirgli. Pn., 

Manufacturers of everything needed for 

for either Gas. Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 

Cordage, i^rilling Tools, etc. 

Illustrated catalogue, price 

lists and discount sheets 

on reouest. 






ARTESIAN 

Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 5C 
to 3000 feet. We also manufacture 
and furnish everything required 
to drill and complete same. Port- 
able HorHe Power and Mounted 
Steam Drilling Machines for 100 to 
600 ft. S^nd fi<*oTit« fornii.otT^tftd 

catalogue, fierce AitcHlaii 
and (»il Well Supply Co., 

80 Beaver Street. New York. 



THE PHONOGRAPH.- -A DETAILED 

description of the new and improved form of the pho- 
nograph Just brought out by Edison. With 8 engrav- 
ings. Contained in Scientific A-MEiaoAN Supplk- 
MENT, No. «32. Price 10 cents. To be had at this 
ofiace and from all newsdealers. 



. ^^-eoMPLETE Steam Rum- 

1^^ ONLY SEVEN DPL-CARS ^ 

DEMAND THISxPUMP /--^ |k^| 

OF YOUR V^ OR WRITE . 
DEALEF(^<:>^TO,US FOR PRICES.! 
^:^'^ Vam Duzen's Patent ; 

r4 Van Duzen Ql Tift/ 

f -| /-.sole: MAKEIRS^-. 

r .. g (j,NClNN/\TI, C)-^ 
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_ ^KiSH AND mUABig a 

Technical booko 



BltANNT.— The Metallic Alloys A Practical Guide 
for the Manufacture of all kinds of Alloys, Amalgams, 
and Solders used by Metal Workers ; totjether with their 
Chemical and Physical properties and their Application 
in the Arts and the Industries ; with an Appendix on 
the Coloring of Alloys. Translated and edited, chiefly 
from the German of A. Krupp and Andreas Wildberper. 
with extensive additions, by Wm. T. Brannt, one of the 
editors of "The Techno-Chemical Receipt Book," etc. 
Illustrated by 16 engravings, l-'mo. i<i8 pages. $2.50 

11^^ A descriptive circulMV giving ths full contents of the 
ahoi'd hook sent free to any one who will apply. 

EDWA IC I>S.— The American Steam Engineer, Theo- 
retical and Practical. With examples of the latest and 
most Approved American I'ractice in the Design and 
Construction of Steam Engines and Boilers of every de- 
scription. I^'or the use of Engineers, Machinists, Boiler 
Makers, and Students. By Emory Kdwards,>i.E. Illus- 
trated by 77 engravings. In one volume, l-imo....S'.i.5H 

S^" An illustrated circular of this book, i pages,ito, sent 
free to any address. 

Bit AN NT.— A Practical Treatise on Animal and 
Vegetable Fats and Oils, comprising both Fixed and 
Volatile Oils, etc. as well as the Manufacture of Arti- 
ficial Butter, Lubricants, including Mineral Lubricating 
Oils, etc.. and on Ozokerite, etc. By Wm. T. Brannt. 
244 engravings. 730 pages, 8vo S7.d0 

i^'An illustrated circular, 8 pages, quarto, shoiving the 
full table of contents of this book, sent free of postage to any 
one addressing us. 

BKANNT.— A Practical Treatise on the Manufac- 
ture of Soap and Candles, based upon the most recent 
Experiences in the Science and Practice. By Wm. T. 
Brannt. Illustrated by 163 engravings. 677 pagea. 
8vo $7.50 

1^^ A71 liiustrated circular, S pages, ito,s1iowing contents 
of this hook, imll be sent free of postage to mny one furnish- 
ing his address. 

BRA N N T- W A H 1^.— The Techno-Chemical Receipt 
Book. Containing Several Thousand Receipts, covering 
the Latest, most Important, and most Useful Discoveries 
In Chemical Technology, and their Practical Applica- 
tion in the Arts and the Industries. By w. t. Brannt and 
W. U. Wahl, Ph.D. 78 engravings, over 500 pages. $-^.00 

B^T" A circular showing full contents of this book, 32 
pages, sent free on application. 

<)SH(UIN.— Practical Manual of Minerals. Mines, and 
Minine. By Prof. H. S. Osborn, LL.D. Illustrated by 171 
engraviufis from original drawings. 367 pages, 8vo)B-4.5U 

llOSK.— Steam Boilers. A Practical Treatise on 
Boiler Construction and Examination. Fortheuseof 
Practical Boiler Makers, Boiler Users, and Insppctors ; 
und embracing in plain figures all the Calculations neces- 
sary in Designing and Classifying Steam Boilers. By 
Joshua Rose. Illustrated. 8vo !|$2.50 

Slj<)ANE.— Home Experiments in Science. By T. 
O'Conor Sloane, E.M., A.M., Ph.D. Illustrated by 91 
engravings. ]2mo $].30 

^^' Illustrated circulars, each 4 pages 4to, shoiving the full 
table of contents of the last three named books, sent free on 
application. 

^iW Our Neiv lievised Descriptive Catalogue of Practi- 
cal and Sclentijlc Books, ^i pages, feuo, and our Catalogue 
of Books on Steam and the Steam Engine, Mechanics, Ma- 
chinery, and D-^amical Engineering, and other Catalogues, 
the ivhole coi^ering every branch of Science applied to the 
Arts, sent free and free of postage^ to any one in any part 
of the world who will furnish his address. 

HENRY CAREY BAIRD A CO., 

Industrial PUBLTSHERS.BooKs kllers & Impohters 
tint Walnut St., Philadelphia, Fa., U. !s. A. 



Useful, Beautiful, and Cheap. 

To any person about to erect a dwelling house or sta^ 
ble, either in the country or city, or any builder wishing 
to examine the latest and best plans for a church, school 
house, club house, or any other public building of high 
or low cost, should procure a complete set of the Archi- 
tects' AND Builders' Edition' of thp. scientific 

A MICHIGAN. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to persons about to build for themselves they will 
find the work suggestive and most useful. They contain 
colored platt'S of the elevation, plan, and detail draw- 
ings of almost every class of building, with specifica- 
tion a.id aiiproximate cost. 

Seven bound volumes are now ready and may be ob- 
tained, by mail, direct from the publishers or from any 
newsdealer. Price, |-*.00 a volume. Stitched in paper 
covers. Subscription price, per annum, 12.50. Address 
and remit to 

MUNN & CO., Publishers, 

361 Broadway. New York. 




THE COPYING PAD.— HOW TO MAKE 

and how to use; with an engraving. Practical directions 
how t» prepare the gelatine pad, and also the aniline ink 
by which the copies are made; how to apply the written 
letter to the pad ; how to take off copies of the letter. 
Contained in Scientific Amertcan Supplement, No. 
438. Price 10 cents. For sale at this oflBce and by all 
newsdealers in all parts of the country. 



The Koch Patent File, for preserving newspapers. Mag- 
azines, and pamnhlets, has been recently improved and 
price reduced. Subscribers to the Scikntific Amehi- 
CAN and Scientific American SUPPLEMKNTcan be 
puppiied for the low price of $1.60 by mail, or $1.25 at the 
omce of this paper. Heavy bo^rd sides; inscription 
*'SCIB;N'riFiC AMERICAN" in eilt. Necessary for 
every one who wishes to preserve the paper. Address 
MUNN & COm Publishers Scientific American. 



GUREtDEAF' 



I by P«cK*s Pat. Impkoveo 
I Clshionxd Eab DauifS. 

_ _ Whispers heard dlBtinctly, 

Comfortable, invisible. lilnKtrated book A proofs, FREE. AddreM 
or call on F. HISCOX, 853 ^ro^^f^?' ^'^^ Name thU pt^er. 



|\}EW York b elting and p acking Qo. 



John H. Ghbbver, Treas. 




16 PARK ROW, New York. 



OLiDEBT and LiARGE!«T Manufacturers in die United States of 

VULCANIZED RUBBER FABRICS 

For ineclianical Purposes. 

RUBBER BELTING, 
Packing;, Hose, 

Vulcanite Emery wheels, Rubber MatS; Matting A Treads 

SALESROOMS :— Philadelphia. 308 Chestnut St.; Boston. 62 Summer St.; Chicago, 151 Lake St.; Minneapolis, 28 
South 'Jtl St.; Cincinnati, l(jl-165 W. Pearl St.: Cleveland, 176 Superior St.; San Francisco, It & 1(1 Main St.; Detroit, 
16-24 Woodward Avenue. European Branch, Pickhuben d Hamburg (Freihaf engehiet), Germany. 




rCE-HOUSE AND REFRIGERATOR 

Directions and Dimensions for construction, with one 
illustration of cold house for preserviUK fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 34° to 36^ Con- 
tained in Scientific American Supplement No. 116. 
Price 10 cents. To be had at this office and of all news- 
dealers. 




Address: The American Writing 

Machine Co., Hartford, Conn.; 

Sew York Office^ 237 Broddwaj. 



ICEHOUSE AND COLD ROOM.— BY R. 

G. Hatfield. With directions for construction. Pour 
engravings. Contained in Sciextific American Sup- 
I'LE.iiENT, 59. Price ^.0 cents. To be had at this office 
and of all newsdealers. 




KEEP COOL! 

CLARK'S 

Light- Running Ventilating 

A lapted for Ventilating and Dry- 
ing of every description. 

Catalogue free. 
GKO. I'. CLARK, 

Box ^J, Windsor Locks, Conn. 

Jas. Goldsmith, Agent, 744 B'way, New York. 



T 



HE PENNA. DIAMOND DRILL &, MFG. CO. 

ItlKDSIiUUO, PA., Builders of High Class 
Steam P^Ingines, Diaraond Drilling and General 
Machinery. Flour Mill Kolls Ground and Grooved. 



RATS 



,iyiICE, or VERMIN 

will not pass through it, IN 
YOUR WALLS or FLOORS. 
Sample free. WKSTKRN 
MINEKAI, wool- CO., 
1 Cleveland, Ohio. 



THE WATER SUPPLY FOR NEW YORK 
City.— A paper by K. D. A. Parrott, discussing the sub- 
ject of the water supply areas accessible to New York 
and their availability for use. Contiiined in Scii':ntific 
AMtiRiCAX Supplrmi':nt,No. tt!>7. I'ricelO cents. To 
be had at this office and from all newsdealers. 




BRISTOL'S PATENT 

STEEL BELT LACIN& 

Makes smooth elastic joint. 

Easily and quickly applied. 

Requires no special tools. 

Box of 50 inches sent prepaid 

for i^l.OO. 

BRISTOli !>IFG. CO. 

Watei-bury, Coun. 

Or 13'^ NASSAU ST., Room 56, 

New York City. 



FOR SALE-SPECIAL Bargain. 

NET CASH F. O. B. IN ALBANY, N. Y. 

1 Wright's Patent Cut-off Horizontal Engine, cylin- 
der 12 X 3U in.; 2 drive pulleys with V cut face, 8 ft. 
diam.; 2 sole leather belts— Underwood patent; 2 
receiving V faced pulleys, 48 in. diam., 2}4 in. bore. 

1 Pitkin Bros. Horizontal Tubular Boiler, 48 in. shell 
30 tubes, 3 in. X 14 ft., fitted with Rotters' pat. shak- 
ing grate bars; 1 Pitiiin Br«s. J'eed Water Heat- 
er; 1 Blake No. 2 Steam Donkey Pump; 1 Harris 
Plunger Feed Pump with tight and loose pulleys; 
1 large Pine, Iron Bound, Tank. 
The whole complete, f. o. b. in Albany $800 

1 Pond's make Engine Lathe, screw cutting, 14 in. 
swing, 5 ft. bed... *100 

1 Newhaven Tool Co.'s Power Drill Press, table 
moved by hand lever, nearly new $30 

1 Complete Set Wood Box Making Machinery. The 

lot complete $150 

W. R. & R. Power Single Surface. Planing Ma- 
chine, 2 foot rolls, counter, 4 pulleys ; W. R. & R. 
Power Cross-cut Saw, steel arbor. ;i ft. counter, 3 
pulleys ; \V. R. & R. Power Adjustable Table Top, 
Cir. Ripping Saw. counter and pulleys; W. R. & R. 
Power Matching Machine, tabl^21 x 4^ in., counter 
and pulleys. 
Lot 2}^ in. <;old Rolled Shafting, iron, good as new; 
" " »rop & Post Hang's, self-feed oil boxes; 
" " Collins' Patent Couplings; 
" " Bore, Large Pulleys, balanced, 12 to 30 in. 
and 3 to 10 in. face Half price of new 

2 Pair V Faced, 32 in. diam., 2% in. bore. Power 
Distributing Pulleys, each $5.00 

EAST NEW YORK SHOE CO., 

Albany, N. Y, 



BATTLE SHIPS, FIRST-CLASS, ALTER- 

native designs for.— An interesting article on the pro- 
posed designs for English flrst-class battle ships, with 
4 illustrations, giving outlines of protected and unpro- 
tected parts in profile. Contained in Scie.ntific Am vaii- 
CAN Blii'PLI'Iment. No. 694. Price 10 cents. Vo be 
had at this office and from all newsdealers. 




Shepard's New $60 Screw-Cutting Foot Lathe 




Foot and Power Lathes, Drill 
Presses, Scroll Saw Attach- 
ments, Chucks. Mandrels, Twist 
Drills, »og8. Calipers, etc. 

Lathes on trial. liathes on 
payment. 

Send for catalogue of Outfits 
for Amateursor Artisans. 
Address H. 1,. SHEPARD, 
AGENT, 
134 EnflC 'Zd Stieer, 

Cincinnati, Ohio. 



2nd 



MACHINERY 



N. Y. Mach'y Depot, Bridge Store 16, Frankfort St., N.Y. 



THE HEAT TREATMENT OF STEEL. 

—A lecture by Henry M. Howe, delivered in the Sibley 
f'oliege Course. A valuable study of the effects pro- 
duced upon iron and steel by exposure to certain high 
temperatures and to certain changes of high temper- 
ature. With Ifi illustrations. Contained in Scikntipic 
Amkukan SUPPLE.MKNT, No. 69'.^. rrice 10 cents. To 
be had at this office and from all newsdealers. 



AUTOMATIC REGISTER 



STEEL TYPE for TYPEWRITERS, 

Stencils, Steel Stamps, Rubber 
and Metal Type Wheels. 

Sew Yol'k Stencil Works, BIfi-s. 

ICO Nassau Street, New York. 





Barnes' Patent Foot Power Machinery. 

Workers of Wood or Metal, 

without steam power, by using outfits of these Machines, 
can bid lower, and save more money from 
their jobs, thaa by any other means for ddng 
their work. Also for 

Industrial Scliooh or Home Training. 

With them boys cnn acquire practicaljour- 
neymen's trades bt'fore they "go for them- 
GelTes." Price-List Catalogue I-'ree. 

W. F. & JOHN BARNES CO.. 

lTo.,1999.-.Euty St., EocMord, 111. 

The most efficient and economi- 
cal means of obtaining from one- 
eightli to fifteen horse poweiand 
upward, A motor which does 
the greatest amount ol wtirk with 
the use of the smallest stream 
of water, specially adapted for 
running cheaply and efiit^iently, 
l-*rinting Presses, Elevators, 
Church Organs, Coffee Mi II 8, 
Sewing Machines, loathes. Den- 
tal Contrivances, and in fact, 
any piece t>f Mechanism. 

_^^__„ Biiig^liamton llyilrniilic 

l*owi!r <_;«., Ia2 Stare Street, ltinQ:li]iiiitoii, ^. Y. 




( ounts acciiintely the mo\ements or productions 
of machinei y Saves labor and t me '■lend for circular. 
GtiO iL l\li.S S 9 State Street New Haven Conn. 




PIPE COVERINGS 



made entirely of AS«BE8TOS. 

Absolutely Fire Proof. 

BRAIDED PACKING, HILL BOARD, SHEATHING, CEIUENT, FIBRE AND SPECIALTIES. 
BRANCHES: Phlla, 24 Strawberry St. Chicago, 86 E. Lake St. Pittsburg, 414 Lewis Block. 



The Paris Exposition-Illustrated. 

The Scientific American Supplememt will for 
some months to come contain illustrations of the build- 
ings and the most interesting objects to be seen at the 
great trench Exposition opened at Paris a fewdays ago. 
The illustrations which will embellish the StUENTiFic 
Abieuican Supplement will add an interesting and 
useful feature to the publication, and subscribers to the 
regular edition of the Scientific American, who are 
not patrons of the Scientific AmericanSupplemknt, 
are advised to have their name enrolled on the Supple- 
ment subscription list at once, so as to secure all the 
illustrated exposition numbers for preservation. Price, 
$5 a year, $2.50 for six months. News agents everywhere 
receive subscriptions, or remit to the publishers, 

IHUNN & CO., 3«1 Biondwiiy, Nbw Voik. 



WEBSTER 

THE BEST INVESTMENT 

For the Family, School, or Professional Library. 




for many rears Standard 
Authority in tbe Gov't Printing 
Office and U. S. Supreme Court 

ItisHiglil7 Eecoiienlel D7 38 State 
Sup'ts of Schools and tbe leading 
College Presidents. 

Nearly all tbe School Books inD- 
lisM m IMS cointry are based upon 
Webster, as attested Dy tlie leading School 
Boot PiDlisliers. 

3000 more Words and nearly 
2000 more Engravings than any 
other Anieric an Dictionary. 

GET THE BEST. 

Sold by all Booksellers. Illustrated Pamphlet 

with specimen pages, etc., sent free. 
G. &. C. MERRIAM & CO. , Pub'rs, Springfield, Mass. 




ASK-FOR-THE-LUNKENHEIMER 
-••:- RE-GRINDING-VALVE ■■: 
cost's less&outiasts any composition, 
diskvalve:-valves for all purposes 
sight feed lubricators oil &grease cups 
THE LUNKENHtlMEfi BRASS MFG CO CINTI.O. 



SIO.OO to $50.00 



per night. A 
light and pro- 
— lltable bu si- 

ness. Miifific Ijanterns and Vieww of popular sub- 
jects. Cataiogues on application. Part 1 Optical. 2 
Mathematical. 3 MeteoroloKifal. 4 Magic Lanterns, etc. 
li. IVIANASrtE. NSMiidiNon Street, Chicago, III. 



[|i\Mri' '-Vina A SPECIALTY Enjw"-' 
i!«^- JOHN GREENWOOD &C0. 

■ ROCHEISTER N.Y. 



VOLNEY W. MASON & CO., 

FRICTION PDLLEYS CLDTCHES and ELEVATORS 



PKOVIUENCE. II. I. 



A 



NEW CATALOCU 

OF 

VALUABLE PAPERS 



E 



Contained in Scikntific American Supplement, sent 
free of charge to any address. 

MUNN Jt Cl»., 361 Bronduny, New York. 



Modern Smoking Pipes 

H.b^ScHRAMM Camden. N.J. 



£xcel all otlieiH. Send 10c. for a sample. 



ELECTRO MOTOR. SIMPLE, HOW TO 

make. ByG. M. Hopkins.— Description of a small electro 
motor devised and constructed with a view to assisting 
amateurs to make a motor which might be driven with 
advantage by a current derived fmm a battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man power. 
With 11 figures. Contained in scientific AmekicAn 
SuppLKMifiNT. No. f>41. Price 10 cents. To be had at 
this office and from all newsdealers. 



AGENTS ^^^ P®** nio'^th and expenses 

m*f?| __ paid ftny active man orwomAa to sellourgoods 

I^APl I ^y by saiD pl« mod live at home. Salary paid 

ny promptly and expensea in advance. FuUpar- 

Un ticulaiaand sampte case FREE. We mean just 

CAI ARV whatwesay. Address Standard Silver- 



THE CCSllMAN EEI DRILL CHUCK. 

This is an improvement o\er 
all other chuclta of its class 
and is fully guaranteed. 

DIAftl. HOLDS piafF 
No. 1, 2 in. Oto K in. 5-< "^J 
No. 2, 2i^in. l-t;4to % in siXI 

Sold by the trade and Manu- 
factured by The Cltshman 
Chuck Co., Hartford, Conn. 





HODGE'S 



Universal AuEle Union 



PATENTED. 

Combining- an elbow and 
union, and can be set at 
any angle at which it is de- 
sired to run the pipe. 

Hanuhii-lurei-s & Wholessile Agents, 

BOLLSTOITE UACEIITE CO.. 18 Water St., FITCEBUSG,MASS. 




"MARBLESS HOOKS. All sizes, No. 1 to 10. Made 

■• of music wire. No spitting out. No 
trouble landing every bite. 7 samples, 25c. 
No. 5. ;iOc. per doz., postpaid. Best Eng- 
lish Spring Steel Bass Hooks, 10c. a doz. jW' at 
S P O O N H O O K S for '^ 

pike or base, 15c.; rnbberi 
minnows, 50c.: trout Hies," 
75c. doz. best; 75 ft. braided linen line, 25c. postpaid. 
Chinese grass line. 30 ft., 25c. 75 ft. reel, 35c. postpaid. 
Free list of Cutlery and Kisliing Tackle. 

MAHEll »fe GltOSIl, 40 S St., Toledo. Ohio. 

" ~~~ BARREL, KEG, 

Hogshead, 

AND 

STAVE MACHINERY. 

Over 50 varieties manu- 
factured by 

E. & B. HOLMES, 

IILFFALO, IV. Y. 

!i. E.Worrell 

llannil)»l, IHo, 




Ciiamlenup-, Ilowehng, and Lrozmg, 



n R I F R S ■^'" ^''^"'"' Sana, salt. Wet | 



Feed, Chemicals, etc. 



ELECTRIC TRACTION ON TRAMWAY 

and by Accumulators. — An afcount of some experi- 
ments on e'ectric tramways made under the auspices of 
the Phillippart Brothers in Paris, with a description of 
the car, accumulators, and motor adopted. Wilh 13 
figures. Contained in Scib^tific Amkrican Supple- 
MKNT, No. 093. Price 10 cents. To be had at this 
oflQce and from all newsdealers. 



TOOL AGENTS WANTED 
iq every SHOP in. tfie Uni tecj States. 

— i^ Send lOci'or Catalogue, stationery. fit. -^ \ 
THE FINEST OF MECHANICAL TOOLS.A SPECIALTY. 
C.B.JAMES. 98 LAKE ST. CHICAGO. 



THE BOOKWALTER STEEL AND IRON CO. 

Is now prepared to grant licenses under the Bookwalter, Robert, and other patents owned by it. Parties desiring 
licenses to operate under these patents will please state, in their application, for what purpose they desiKn using 
the process, whether for steel castings, for ingots of dead soft steel, for tool steel, or for ordnance purposes, 

SO'o. 18 Oox>tlein.ca.t Stzreet, Kr©-v«7- "STorls.. 



Jhe g cientific A merican 

PUBLICATIONS FOR 1889. 



The prices of the different publications in the United 
States, Canada, and Mexico are as follows: 

RATES BY MAIL. 
The Scientific American (weeltly), one year . 13.00 
The Scientific American Supplement (weekly), one 

year 5.00 

The Scientific American, Export Edition (monthly) 

one year, 5.00 

The Scientitlc American, Architects and Builders 

Edition (monthly), one vear 2,50 

COMBINED RATES. 
The Scientitic American and Supplement, . . $7.00 
The Scientific American and A rchi ..;ts and Build- 
ers Edition, 5.00 

The Scientific American, Supplement, and Archi- 
tects and Hnilders Edition 9,00 

Proportionate Bates for Six Months. 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN *fc €0., 3«1 Broadway, New York. 



WORKIMG MODELS &. LIGHT MACHINERY. INVENTIONS DEVELOPED. Seiul for Model Circular. Jones Bros. E,. Co., Gin ti.O. 
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Inside PaffCt each insertion • 
Hack Pae:et each inHeriion ■ 



■ 7 5 cents a line. 
• Sl.OUaline. 



The above are charges per a^ate line— about eieht 
words per line. This notice shows the width of the line, 
and is set in agate type. Enpravinjis may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
intr to appear in next issue. 




Wheeling is Belter than Walking. 

Victor Bicycles 

Are Better than Any Others. 
Catalogue Free. 

Overmaii Iheel Co., Makers, 

BOSTON, MASS. 



THE ONLY PRACTICAL 

Low- Priced Typewriter 

First-Class, Rapid, Durable, Business 
WORLD TYPEWRITER, 44 charac- 
ters, $10; 77 characters, $ I 5. 

Catalogue free. Typewriter Dept., POPE MFG. CO., 
Boston, New York, Chicago. 




What is more aggravating than leaky 
valves, whether in House, Office, or Fac- 
tory? If you wish to avoid annoyance, 
INSIST on having Jenkins Bros. Valves. 
Accept no valves as Jenkins Bros, un- 
less stamped with our "Trade Mark" 
like cut. 

JENKINS BROS. 

?1 John Street, New York. 
105 Milk Street, Boston. 

SI North 5th Street, Phtla. 

54 Dearborn Street, OUcaco. 



PAINT YOUR ROOFS 

with Dixon's 8iliea*Graphite Faint. It will 
cover two or three times more surface and last four or 
five times longer than any other paint. Not affected 
by heat or cold or acids. Send for circular. 

JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 



JAMES B. EADS.— AN ACCOUNT OF 
the life and labors of this eminent engineer. With a 
portrait. Contained in Scientific Amkhican Supple- 
ment, No. 59'J. Price lO cents. To be had at this 
office and from all newsdealers. 



thj kodak camera 

niakes lOO Iimtantnneous 

fcPictures by simjily pressing a 

1 button Anybody can use it who 

•in wind a watch. No focusing. 

So tripod. Rapid Rectilinear 

.Lens Photographs 

I moving objects. Caq 

1, be used indbors. 

i)iviHion o( l^abor 

—Operator can finish 
I his own pictures, or 
• send them to the fac-. 
tory to be finished. 

Morocco covered Ca- 
mera, in handsome 
sole-leather case, 
loaded for 100 pictures, 
For full description of "ICodak" see Sci. Am., Sept. 15. '88. 
I'lice, S'iS.UU. Reloailing, $t2.IIO. 

The Eastman Dry Plate & Film Co. 

Rochester, N. Y. 115 Oxford St., London. 

Send for copy of Kodak Primer with Kodak Photograph. 




ESTABLISHED HALF A CENTURY. 




NOT rOUND Irf^^^ ^^^^ 
THAT v/lLL WELL REPAY ^ 

INVESTIGATION 

By TfiOSE^WHO^ TO SECURE 

THE BEST SAFE 

J^ARVINSAFECO. 

NEW YORK, PHILADELPHIA, 
LONDON. ENGLAND. 




THE GUTTA PERCHA & RUBBER MFG. CO. 

The Largest Manufacturers of Meclianical Eubber Goods in the World. 



PATENTS. 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had .f ortj/.tico years' 
experience, and now have unequaled faciKties for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States. Canada. and Koreign Countries. Messrs. Munn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet senv free of charire, on application, con- 
taining full information about Patents and how to pro- 
cure them ; directions concerning Labels, Copyrights, 
Designs, Patents. Appeals, Reissues, Infringements, As- 
signments, Rejected Cases. Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

]?I17NN 'j CO., Solicitors of Patents, 

361 Broadway, New York. 
BRANCH OFFICBS.-No. 622 and 624 P Street, Pa- 
ciflA Biiiidinff. near 7th Street, Washington. D. C. 
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Packing, Belting, Hose, Mats, Matting, etc. 



CUIcago. 



3S WARREN STREET, NEW YORK. 

San Francisco. Portland, Oregon. Boston, mass. 




VULCABESTON 




CELL 



ELECTRICAL TUBING 





ELEVATORS OP THE EIFFEL TOWER. 

—Description of the types of elevators selected for use 
In the Eiffel tower, with acomptirtson of the French and 
American methods. With 10 illustrations. Contained in 
Scientific Amekican Bcpplement.No. 693. Price 10 
cents. To be had at this office and from allnewsdealers. 
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Composed of Asbestos, combined with water and acid-proof materials, compressed and vufcanized 

FOR ELECTRICAL PURPOSES. 

Switchboards, Armature Sleeves, BatteryCells, Insulating Washers, Insulatim; 

Parts for Arc Lights Incandescent Lights, Motors, Chandeliers, Dynamos, &c. 

Special styles and shapes to order. Prices on application. 

H. ■v%r. joxxBTS M.a.3vxjE'.a.cmjn.i:iv<3- cc3Bxz>.A.rr'X', 

BOLE MANUFACTURERS OF 

ZT. W, iTohns* jLabestos Millboard, SheathingSf Buildinff Felts, Flre^proof Paints, 

Liquid Paints, Asbestos Roofing, Etc, 

87 MAIDEN I.ANI:, NEW YOEK. "CHICAGO, PHILAUELPHIA, tONDON. 




POP SAFETY VALVE 

WATER RELIEF VALVE 

IMPROVED STEAM GAGE 

STEAM ENGINE INDIOATOE 

Single Bell Chime Whittle, and all Instruments 

used in connection with Steam, Air and Water. 

Sole Agents for Clark's Lmen Fire Hose. 

NEW YORK. • LONDON. 

CROSBY STEAM GAGEmLVECOJf..?^!M: 

PENBERTHY IMPROVED 

AUTOMATIC INJECTOR. 

Why 20,000 have been sold in two years. 
Because they cost leas than others and do 
equal work. Lift iO feet and work from 
head as well. Re-start themselves 
and require no watching. Will lift 
through hot pipes, work from 25 to 
150 lbs. pressure. Parts removable 
without disconnecting, also inter- 
changeable. Send for pamphlet. 
Penberthy Injector Co., Detroit, Mich. 




WORKING MODELS 

or wood, made to order hy Mason & Rauch, successors 
to J. .F. Werner. 62 Centre Street, New York, 



and Experimental 
Machinery, metal 



PATENT 

JACKET KETTLES, 

Plain or Porcelain Lined. Tested to 100 lb, 
pressure. Send for Lists. 

HAND, BURR & CO.. 
6U and 616 Market St.. Philadelphia. Pa. 






^special Size to Filter Entire Supply of Water for House. 
GUARANTEED TO PKODUCE 

BRIGHT SPARKLIBiO WATER 

I r Filter 1 9 Cleaned Once Each Ua j. Can b e Cleaned 1 n 1 Minutes. 

LARGE SIZES FOR MILLS AND WATER WORKS. 

NATIONAL WATER PURIFYING CO., 



TO INVENTORS 

km MANUFACTURERS 



The 58th Annual Exhibition 

OF THE 

American Institute of the City of New York 

Will Open OCTOBER '^, 1889. 

Intending Exhibitors must make early application to 
secure proper space and classification. For blanks and 
information, address General Superintendent, 

American Institute, New York City. 



Address for Pamphlet. 



145 Broadway or 86 Liberty St.. New Yorli. 



THS BOOKIV ALTER GASTIIffC GO. 

Are now fully prepare d to f urnish Steel Castinsrs on short notice, of any size and pattern, made under the 
These castings are guaranteed to be sound and true to the pattern, and of unequaled tensile strength and ductility. 

Address THE BOOKWALTER CASTING CO., Springfield, Ohio. 



CUTLER DESK 



BEST IN THE WORLD. 

A .CUTLER & SON, 

1 BU F F ALO. N.Y.. U .S . A. 



95 MILK ST., BOSTON, MASS. 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequenceh 
thereof, and liable to suit therefor. 



ANNOUNCEMENT! 

Improved methods and special tools make it possible 
for us to manufacture Elevators, to be operated from 
line of shafting, at a largely reduced cost. 

Purchasers desiring a safe and reliable Elevator, 
which has stood the test of 37 years' use, should apply 
to us for an estimate. 

All our Elevator machinery is made of the very best 
materials, and by skilled workmen. 

Also manufacturers of Hydraulic Passenger and 
Freight Elevators. 

OTIS BROTHERS & CO., 

38 Paru Row, New York. 
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BASE BALL. — A DESCRIPTION OF 

the great national game of the United States, by an 
English writer. Jno. Newton Crane, with diagram of 
the field and 7ilIustratIons of players. Contained in Sci- 
entific AMERICAN StiPPLEMENT, No. 693. Price 
10 cents. To be had at this office and from all news- 
dealers. 



INVENTORS and otners desirin^j: new articles manufac- 
tured and introduced, address P. O. Box 86. Cleveland, O. 



The International Cyclopedia 
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SIX REASONS 

WHY 
YOU SHOULD 



lIovrity"AmPiiMes 

Expose an Immense 
Heated Surface. 

Extract all the Heat from 
the Gases. l<'urnish Pure 
Warm Air in abundance. 
Fifteen Years of Test. 

Universally Satisfactory. 
Send for " Our Furnace Book, 

Abram Coi l\m Co. . 

MANUFACTURERS. 

Philadelohia and New York 



"It Is Up With tile Times."— PRESIDENT SeelTe, Smith College, Mass. 
"It is Remarkably Accurate."— Edward Everett Hale, Boston, Mass. 
"It is the IDEAIi Cyclopeiliii."— Prof. Jacobs, EvansvlUe, Wis. 
"Its Wide Ranee of !«ubject8 is of Inestimable Value."— Prof. chas. 

F. Smith. Vanderbiit University, Tenn. 
"It Gives Botli Sifles of Important Questions and Decides NothlnBf'"— 

Rev. Howard Crosby, New York. 
"No One Can make a mistake in Furchaaing This Work."— President 

Gates, Iowa College. 

salesmen wanted. 



BUY IT. 

Sold for Casii or on our Basy Payment Plan. Delivered Free of Expense 

Address UscripdoD Sept., DODD, MEAD & COMPANY, Publishers, 753 & 755 Broadway, New Vork 




KEY SEATING 



machines mid 211" ll.illx. 

W. P. DAVIS, Rochester, N. Y. 
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ESTABLISHED 1»46. 

Tlie BloBt Popalar Scieutific Paper in the World. 



Only S3.UU a Year, iitcluclintr Postage. Weekly. 
3ti Numbers a Year. 



Thl»i U'idely cii-culnled and splendidly Illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful infoimation and a large number of 
original engravings of new inventions and discoveries, 
. representing Engineering Works, Steam Machinery, 
New Inventions. Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Tei-1118 of Subecriptioii.— Oae copy of the Sciicn- 
TiFic American will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt, of tlii-ire dolliim by the pub- 
Ushers; sii months, $1.50; three months, $1.00. 

Clubs.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Monny carefully plnced inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make allorders, drafts, etc., pay- 
able to 

^v<EXJiTI:T cSc CO., 

361 Broadway, New York. 
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Scientific American Supplement. 

This is a separate and distinct publication from 
Thk SCIENTIFIC American, but is uniform therewith 
In size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THK SciicNTiFic American StjpPLieMicNT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology. Geology, Mineralogy, 
Natural History, Geography, Archteology. Astronomy, 
Chemistry, Electricity, Light. Heat, MechanicaJ Engi- 
neering. Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photogrsiphy, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information obtainable in no other pub- 
lication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Suppi-ement for the United States and 
Canada. I5.U0 a year, or one copy of the Scienttfic Am- 
erican and one copy of the Supplement, both mailed 
for one year for $1.00. Single copies 10 cents. Address 
and remit by postal order.express money order, or check. 

.MUNN 4& Co., 3t>l Broadway, N. V.. 
Publishers ScTKNTiFif! Ameemcan. 



Building Edition. 

The Scientific American Architects' and 
Builders' Edition Is issued monthly. 12.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid illagazine of Ai'chitecrure, rich- 
ly adorned with elegant plates in colors, and with other 
fine engravings; illustrating the most interesting ex- 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation In each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very nfod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Tinrnest: Circulation of any 
Architectural publication In the world. Sold by all 
newsdealers. 12.50 a year. RemI t to 

MUNN & CO., Publishers, 

361 Broadway, New York. 



PRIIffTING INKS. 

THE "Scientiflc American" ie printed with CHAS. 
BNEU JOHNSON & CO.* INK. Tenth and Lom 
bard Ste„ Pbila,, and 47 Koee St, opp, Caane St„ N, y. 
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